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The Annual The Proceedings of the annual meeting, already in the 
Meeting. hands of the members, is the best voucher of the character 

of this year’s convention and the value of the work accom- 
plished. Easilv transcending in importance everything else is the com- 
pleted two years’ work of the Committee on Field Practice, constituting 
a handbook for inspectors unlike anything else in fire prevention litera- 
ture. In contrast to the Association’s standards (and in a sense their com- 
plement) this publication treats of the ‘‘diseases’’ of equipments. For 
the purposes of self-inspection, now being so zealously advocated by our 
friends the Credit Men, and tor those who are taking up the inspector’s 
profession, the book is a literal and liberal education. The manuscript 
is now undergoing careful editorial scrutiny; application has been made 
for copyright, and the book will issue in substantial binding sometime in 
September and be sold for one dollar per copy. The members who have 
done this work (and who modestly suggest that the handbook be issued 
impersonally without reference to the individual compilers) have rendered 
a service to the Association, and the cause, of great and lasting impor- 
tance. The Executives little thought when they assigned to this com- 
mittee the work of revising the little old out-of-date pamphlet on Field 
Practice to what magnitude in the enthusiastic minds of its members the 
work would grow. To the quiet persistence of Chairman C. H. Patton 
and his enormous capicity for work is due the almost incredible progress 
in the completion of the report, which when first undertaken looked easily 
like a five years’ job. As Mr. Patton stated in a letter to the Secretary, 
every member of the committee made a unique and personal contribution 
to the work, certain of the monographs being interesting illustrations of 
such individual offering. 

Of a nature entirely new in the annals of the Association and of first 
rate importance at this time is the initial report of the Committee on 
Safety to Life. Chairman H. W. Forster has associated with him in 
this work the members of the Association most distinguished in this 
aspect of conservation, and the report shows a vitality and ‘‘grip’’ that 
foreshadow a high public service. The section on Egress should have 
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the careful attention of every member interested or experienced in fire 
escape problems, and such members should not hesitate to communicate 
their ideas to Mr. Forster, who is waiting for just such helpful sugges- 
tions before undertaking to formulate standards—standards which, what- 
ever they may prescribe, are certain to contain points provoking heated 
controversy and attack in the legislatures which will be forced to consider 
them. 

The report of the Committee on Blower Systems served pleasantly to 
introduce to our members as its chairman a new personality, Mr. A. M. 
Feldman, representing our active member the American Institute of 
Consulting Engineers. Mr. Feldman’s committee in its first report con- 
tributes an extremely valuable tentative standard, details of which the 
members found interesting enough to discuss from the floor. 

The Committee on Public Information also made its initial bow in 
a brief but well-digested report which was most favorably received by 
the convention. 

Mr. Frank M. Drake, retiring from the chairmanship of the Com- 
mittee on State Fire Prevention Associations, presented as his final report 
a document of great reference value to those interested in our work in 
small cities and towns. Reprints of this report may be had from the 
Secretary. 

The Canadian Committee report presented by Mr. W. Walker was 
enthusiastically received, its interest being heightened by Mr. Walker’s 
personal comments, which are always interesting. 

Mr. H. W. Forster’s Committee on Safes and Vaults completed its 
standard on vaults and asked to be dismissed, considering the preparation 
of a standard on safes impracticable at present because of the absence of 
reliable test data on safes. 

The Committee on Manufacturing Risks and Special Hazards made 
another valuable contribution this year in its brochure on Lumber and 
Lumber Drying. Considering the somewhat stormy history of this Com- 
mittee in the early days of its existence, Chairman Benjamin Richards is 
to be congratulated both upon his skill in presenting his topics and in 
the confidence with which the Association at present receives them. 

The reports of the other committees, amending and revising the 
existing standards, seemed more than usually interesting. Mr. Lum’s 
condensed suggested ordinance on Inflammable Liquids provoked no 
uproar this year. One would hardly know that alcohol is still manu- 
factured. Mr. Lacount’s report on Hydrants and Valves showed that he 
has skillfully reconciled all differences with the valve manvfacturers and 
has won a desirable concession from them in an improved valve design. 

The incident in connection with the retirement of Mr. F. M. Gris- 
wold as chairman of the Committee on Standard Hose Couplings—his 
election to honorary membership—was given its proper human value by 
the eloquent tribute to his unselfish service, contained in the speech of 
the mover of the resolution, past-president H. L. Phillips. Those who 
were aware of Mr. Phillips’ indisposition during the annual meeting of 
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EDITORIAL, 7 
last year, and the fortitude with which he fulfilled his duties as presiding 
officer, rejoiced to see him inhis old form again. The touch of rollicking 
humor contributed by Mr. Phillips on the last day, heightened by the 
inimitable wit of past-president Merrill, who happened to be in the 
chair, gave our distinguished visitors new matter for consideration. 
They had been saying that no other association in America could hope to 
exceed the force and competency of our deliberations, but it was obvious 
that the men who can work can also play. Not all the good things at 
our annual meetings get between the covers of the Proceedings. 

The much prized visit to the Laboratories (preceded by Manager 
Merrill’s address on the second day) was the special annual feature of 
our Chicago meeting. Fire Commissioner Adamson and Chief Hammitt 
of New York, beside several other of our distinguished Eastern members, 
visited the big shop then for the first time. Its development both in 
dimension and in equipment since the Chicago meeting two years ago, 
was matter for constant exclamation on the part of those who have 
watched its growth from the beginning. 


* * * * * 


Independence Day Every year as July 4th approaches it is a matter of 
Celebrations. speculation in the Executive office of the N. F. 


P. A. as to whether our Independence Day bulletins 
have not served their purpose and may not therefore be suspended; but 
every year, when the balance has tipped in favor of ‘‘just one more 
issue,’’ the demand for copies by the members has shown no abatement 
over previous years. This enduring popularity seems to indicate that 
in the minds of our membership our educational work for a sane Fourth 
is not yet done, and we must therefore ‘‘keep firing.’’ The ingenuity 
of the fraternity of cartoonists has however obviously been exhausted on 
this subject. Our old cartoons are much the superior of any new ones 
we have seen. Even Zzfe with all its resources can sound no new 
and striking note pictorially,—the current ‘‘Fourth of July number’’ is 
evidence. 

As a matter of fact other aspects of American life now have greater 
dramatic value; the horrors of Independence Day are no longer adequate 
to stimulate the journalistic imagination. Common every-day careless- 
ness is seen to be a greater offender, with a wider harvesting of unhappy 
results, than the firecracker. The toy fire balloon bows its modest head 
before the wooden shingle. 


* * * * * 


Fixing Individual There is, we believe, a growing disposition on the 
Responsibility. part of the emancipated to favor fixing responsibility 

for carelessness, by law. From sources of opinion 
entitled to our respect comes the contention that such a policy for this 
country is impracticable; that North American conditions of building 
construction differ so radically from those of continental Europe, that 
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our state and provincial legislatures would be hostile to any such proposi- 
tion. Such disastrous results may follow fires over here that in many cases 
no man’s resources could cover the cost of his carelessness to his neigh- 
bors. Evenso. All the more reason for his restraint. 

The Secretary of the N. F. P. A. speaking at the convention of the 
Credit Men last month in Rochester, declared that he intends to put such 
a bill into the Massachusetts Legislature next year and marshal all the 
forces he can command to secure its passage. He urged the Credit Men, 
however, not to wait for such laws, but whenever a clear case of fire loss 
due to a neighbor’s carelessness is encountered to bring suit at once for 
damages under the common law. 

At the conclusion of Secretary Wentworth’s address a resolution was 
unanimously adopted by the convention endorsing this plan. The most 
significant thing about this resolution is that it was written in ignorance 
of what the Secretary of the N. F. P. A. was going tosay. If the Credit 
Men are ready for such a policy our other active members need not dwell 


in doubt. 
* * * * 


Fire Protection Engineer- Our Associate member, Arthur C. Alvarez, 
ing at University of assistant professor of civil engineering at the 
California. University of California, Berkeley, sends us 
an outline of the ‘‘Fireproofing’’ course in the 
department of Civil Engineering, a course now given for five consecutive 
years to third and fourth year students in Civil Engineering and in 
Architecture. It is a half-year course of twenty-eight lectures of fifty 
minutes each, and all phases of it are completely illustrated by typical 
lantern slides. An examination of this outline discloses the fact that the 
scope of the course is much wider than its name would indicate. The 
topics are admirably arranged. In fact it is doubtful if in a half-year’s 
course a more comprehensive presentment could be made of the matters 
we desire to see taught. Many of the Eastern technical schools might 
well take a leaf from the book of the University of California. We are 
printing the outline of this interesting course on another page. It is 
well worth scrutiny. 
* *+ *&© & 
The Inflammable Tulsa, Okla., is the first city or town in the country 
Liquids Ordinance. to adopt, practically as written, our suggested 
ordinance to regulate the storage and handling of 
inflammable liquids. The ordinance became effective May 28th..- 

Unless some interested member is good enough to advise us of such 
enactments we may remain for some time ignorant of such facts, as our 
printed ordinance forms are sown broadcast up and down the states and 
provinces. Mr. W. C. Platt, who was so helpful in the long and laborious 
preparation of this ordinance, writes respecting Tulsa’s adoption of it:— 

The changes they have made in our form of the ordinance are two or three to 


improve the phraseology, and I think they have succeeded. Should any other 
towns adopt the ordinance you should be notified at once. In fact you should be 
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notified when any towns are considering adopting the ordinance, in order to make 
sure that the ordinance is adopted without material change, save where change is 
necessary to meet some specific local conditions. 

Might we not ask the members to refer to the Committee on Laws and Ordi- 
nances any questions of interpretation of the ordinance for the next six months or 
a yearorso? I think it is exceedingly important to get right interpretations of 
this ordinance. It is possible that a number of weaknesses may develop in it that 
we never thought of, and it is possible that some phase of the ordinance that we 
do not know of now might be interpreted either to the detriment of the public or 
the oil men. The ordinance is necessarily technical and a rather hard proposition 
for a man who has not been through it to digest it. It seems to me that by a little 
judicious watching of the first efforts to enforce the ordinance we will not only be 
saving time, but insure right legislation. 


It is obvious that the members, reading regularly their local papers, 
can be very helpful in the manner suggested by Mr. Platt. 


* * * * * 


Seattle’s Oil Certain of Seattle’s city fathers seem to have easily for- 
Storage. gotten the pitiful experience of Portland, Ore., in storing 

oil within the city limits and the death and destruction 
that resulted fromit. Refusing the request of the Manufacturers’ Associa- 
tion that action be delayed one week, Councilmen C. B. Fitzgerald, 
Oliver T. Erickson, Charles Marble, George R. Cooley and Ira D. 
Lundy, over the protest of Fire Chief F. L. Stetson and Fire Marshal 
Bringhurst, recently passed an amendment to the fire patrol ordinance that 
will allow the storage of crude oil in barge tanks on Elliott Bay or other 
navigable waters within the city limits. Councilmen Allen Dale, A. J. 
Goddard and A. F. Haas voted against the amendment. 

According to the Seattle Times the old regulation required that fuel 
oil should be stored in steel tanks, 200 feet from tidewater, enclosed 
in water-tight bulkheads of a capacity one third larger than each tank, 
in order that the oil would not be spread upon the water. The amend- 
ment allows the storage of barges, containing steel tanks, at dolphins in 
the bay and practically opens the entire water area to the traffic in oil. 

As usual it is our member, Harry Bringhurst who makes clear to 
the public the fire hazard of such traffic. In the Seattle Sun he said:— 

Our present regulations (and those preceding them) require large quantities 
of crude or fuel oil to ve stored in steel tanks only, surrounded by walls high 
enough to hold the oil in case fire or other accident causes the tanks to burst or 
overflow. It has always been thought of first importance to keep all such oils back 
from the water’s edge, and the fire hazard is only one reason for this precaution. 
Now we are asked to consent to the practical placing of oil tanks in or onthe 
water instead of 200 feet away; to allow them to remain permanently in the harbor, 
floating upon barges or other craft. 

One of the popular arguments for the proposed amendment is that the hazard 
we fear is here already, inasmuch as steamers now enter and leave the harbor carry- 
ing large quantities of oil. In other words, if vessels pass in and out of Elliott 
Bay with explosives in their cargoes, we might just as well allow one to tie up 
permanently and become a floating magazine. 

The railway trestle, off the end of which the new company proposes to place 
10,000 barrels of oil, is parallel with and about 200 feet from the north side of the 
great Moran shipt .i'?'»g and lumber plant, and near the foot of Dearborn Street. 
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The most combustible portion of the plant stands upon piling. Around the entire 
waterfront there is no more dangerous point for oil storage. Such fuel oil as the 
shipbuilding company now has is buried deep in the ground in heavy steel tanks, 
located as far as possible from the water. 

The real reason for placing the floating oil storage near Dearborn Street is to 
enable the new company to pump oil through a pipe over several hundred teet of 
rickety trestle to supply tank cars, but this was not mentioned in the proposed 
amendment. The latter does provide that the oil tanker shall not be made fast to 
any dock, which regulation will be violated at the start by the attachment to the 
pipe line. However, so far as the fire hazard is concerned, it does not particularly 
matter whether the 10,000 barrels of oil are tied to a dolphin, a dock or a trestle, 
for such a quantity has no business there. 


It is obvious that oil barges not equipped with power might com- 
municate fire to half the water front before a tug could be successful in 
hauling such a tanker out of her berth. Mr. Bringhurst has lived to see 
several of his predictions verified. He is a courageous official, who never 
takes refuge in silence when public safety demands speech. 


* * * * * 


Salem’s It is a shallow nature that derives satisfaction from any 
Awakening. belated appreciation calamity can bring. A desolated and 
blackened water front in Seattle would bring no balm to 
the feelings of Fire Marshal Bringhurst any more than the ruins of quaint 
old Salem can comfort the Secretary of the N. F. P. A., who while a 
resident of that beautiful city some years ago tried to crystallize his 
special knowledge and experience into measures for the public safety. 
Looking back to 1910 when Secretary Wentworth was devoting many 
hours of his private life to the city problems of Salem, the editor of the 
Salem Daily News says in his issue of July 2d:— 


We don’t know where Franklin H. Wentworth, ex-councilman of Salem, is 
at the present time, but we should think that he might well say, ‘‘I told you so”’ 
when he learns of the Salem conflagration. 

When Mr. Wentworth was a councilman, a few years ago, he made every 
effort to get a non-combustible roofing ordinance adopted in the city council. We 
recall how he fought for that safety measure. He was abused right and left (not 
by the The News, let us say, which supported his efforts) and during his plea pre- 
dicted that, unless some such measures as he proposed were adopted, Salem would 
some day face a great conflagration. 

We recall several of the ‘‘wise pols’? who were at those hearings who declared 
that Mr. Wentworth was ‘‘working for the insurance companies.’’ Fine! But 
they lost sight entirely of the further fact, which was emphasized at that time, that 
it was a protective measure for every householder in the city. 

We wonder what some of these citizens, who appeared in opposition to the 
measure, think to-day with nearly one-third of our fair city laid low because of the 
combustible roof coverings which made the conflagration possible? This column 
is open to them to tell us. 


The fight Mr. Wentworth made in 1910 was not without result. 
Although the Council rejected his measures by unanimous vote, his ideas 
were not killed. The agitation over the measures aroused public senti- 
ment, and it is due Salem's fair fame to report that for two years pre- 
vious to the conflagration a committee of her influential citizens had 
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labored earnestly and effectively for better fire protection. The N. F. 
P. A. has been kept in touch with the progress of this work by our 
devoted Salem member Mr. C. P. Faunce. 

Our official report, which may reach the members before these lines 
are read, tells the story of the conflagration. In it there is little to learn 
beyond what other similar calamities have taught. 


Public Education. 


The custom of sending out educational bulletins to the newspapers of 
the states is growing among the fire marshals. We are receiving regularly 
from Fire Marshal Baldwin of Pennsylvania and Fire Marshal (also 
Insurance Commissioner) Young of North Carolina, sheets containing 
brief, well-written paragraphs, admirably calculated in form and matter to 
attract the rural editor. 

Special Independence Day bulletins were issued this year by Marshals 
Longley (Indiana), Inglish (Texas), Baldwin (Pennsylvania), and Park- 
man (Kansas). Marshal Longley circulated with his bulletin the 
bulletin of the N. F. P. A. and urged the adoption of our suggested 
ordinance. Marshal Longley’s frequent bulletins on causes of fires in 
Indiana are excellently prepared and are receiving liberal notice from the 


press. 
ee a ie, oe 


Insurance Commissioner James R. Young, of North Carolina, has 
undertaken a service unusual in insurance departments. He has circularized 
the mayors of all cities in the state that he will furnish an expert fireman 
to advise with local officials and instruct local firemen where desired. 

It is proposed that his department shall employ and pay the salary of 
this expert, but that his expenses, such as transportation, hotel bills, etc., 
shall be met by the cities visited. It is proposed that the officer shall spend 
from one to ten days, as may be deemed necessary, in each city. The time 
he has to give will depend upon the co-operation he receives and what he 
feels is being accomplished. 

It is easy to see how great a benefit might be derived from this service. 
Local firemen who are not students have little opportunity to learn scientific 
fire-fighting outside of the knowledge gained in fighting fires in their own 
cities. 

If the ‘* fire-colleges” now being maintained in several of the large 
cities are of as much value in educating city firemen as the fire chiefs say 
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they are, it is reasonable to suppose that a traveling instructor might spread 
considerable light. Commissioner Young has conceived a good thing. 
Some day such instruction may be considered a matter of course. 


* * * * * 


The Committee on Public Safety of the Cleveland Chamber of Com- 
merce, of which several of our associates are members, has made a very 
useful study of the fire conditions in the public schools of that city, which 
has been issued in a neat little pamphlet to be had of the Chamber. The 
report advocates the installation of automatic sprinkler equipments in the 
basements and main hallways of all the schools, and works out the cost of 
such equipment compared to the value of the school buildings. A list of 
American educational institutions so equipped is given. Buffalo leads with 
sixty-five schools thus protected. 


* * * a” * 


One of our executives, Mr. Powell Evans, has prepared an admirable 
bulletin as chairman of the fire prevention committee of our active member, 
the National Hardware Association, to be sent to the constituent members 
of that organization. It calls their attention directly to the features of their 
own premises which cause fires and dictate their insurance rate, the items 
covered being exposure hazard, construction, protection, occupancy, 
equipment and management. Chairman Evans says :— 

Each one of you can apply in your factory, warehouse or home the above 
corrections, which constitute the essentials of fire prevention. You can also join 
any other good movements in community action to carry out the above program 
and to study and get prepared and enforced reasonable legal regulations whereby 
such correctives may be demanded in the law, and finally can back up your public 


Officials in seeing that they are applied. Insurance will be reduced and your com- 
munity cost in time will become lower in life, health and property loss. 


Mr. Evans has the gift of being forceful and clear in the literature he 
prepares. 
* * * ~ * 


Our associate member, Joseph O. Hammitt, Chief of the Fire Preven- 
tion Bureau of New York City, delivered an address on Fire Prevention as 
a Municipal Function at the State Conference of Mayors at Auburn, N. 
Y., on June 3d. There is no doubt about Chief Hammitt’s interest in his 
work and proper estimate of its value and significance. He said :— 


I do not mean to discredit in any way the splendid efforts of those organiza- 
tions which have clearly brought Fire Prevention to the science which it has grown 
to be even in these days. A few weeks ago I attended in Chicago a splendid gath- 
ering, the conference of the National Fire Protection Association. Men were 
there from all sections of the country and the meetings were inspiring. But such 
efforts only emphasized our shortcomings in not having municipal fire prevention 
on a basis of modern efficiency. 


It is through such efficient municipal servants as Chief Hammitt that 
the communities may be shamed into meeting the obligations they have 
shirked so long. 
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It is interesting to read reports of our friends among the individual 
credit men going out with addresses on fire prevention before bodies which 
ought to know all about it. Mr. E. M. Underwood of Portland, Oregon, 
gave such a talk with stereopticon views at the annual convention of the 
Oregon Electrical Contractors’ Association in Portland, June 8th. 


* * * * * 


Mr. F. H. Cowles has returned to his home in Medford, Oregon, and 
begun agitation for a revision of the Medford building code. While in 
California for the winter, he organized the local Chapter of the N. F. P. A. 
in Los Angeles, and awakened the authorities of that city to their responsi- 
bilities in the regulation of the storage and sale of explosives. 


* * * * * 


Our Louisville, Kentucky, member, the Union National Bank, issued 
special warnings of common fire hazards to its customers and the public 
during the period of the withdrawal of the insurance companies from the 
state. The warnings were in convenient card form suitable for posting 
conspicuously. This bank also made a fourth of July number of its monthly 
trade letter, which our active member the Kentucky State Fire Prevention 
Association circulated widely throughout the state with some first rate 
matter of its own. 


* * * * * 


H. W. Forster, chairman of our Committee on Safety to Life, recently 
delivered an address on Accident Prevention before the Fire Insurance 
Society of Philadelphia. 

Mr. Forster showed how the simplest contrivance can prevent the most 
serious accidents. He also cited instances where the introduction of 
inexpensive safety devices had proved of great economic value. He stated 
that the placing of toe-boards to overhead passage ways had saved many an 
accident and possibly the loss of life. A hand rail had proved itself of 
similar value. 

Neatness and order in yards and enclosures around work shops had, 
not only prevented accidents, but had saved much time in handling 
material. 

He showed how essential it isto have uniform gauges around boilers, 
as the needles of two instruments pointed in the same direction might 
indicate a difference of at least twenty pounds of steam pressure. 

Accident prevention is, he said, really nothing new. From earliest 
babyhood man is given an object lesson in it. First, there is the safety pin 
with which the loin cloth is fastened; second the strap used to prevent a 
youngster from falling out of his high chair or baby carriage, and third the 
gate placed at the head of the stairs to prevent an accidental tumble down 
a flight of steps. 

The adoption by many of the states of workmen’s compensation laws 
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14 THE CHAPTERS, 
will compel manufacturers to equip their establishments with safety devices, 
for such will in the end be found less costly than the payment of accident 
claims. 

* * #* * # 

The quarter including the Association’s annual meeting affords the 
Secretary but scant opportunity for filling lecture engagements. Secretary 
Wentworth, besides his presence at Chapter meetings, spoke however 
during this period at the dinner of the Universalist Club, Boston, at a noon 
luncheon of the Hartford Business Men’s Association, and at the annual 
convention of the National Association of Credit Men, Rochester, N. Y. 
On July 14th he addressed the annual convention of our new active member 
the National Association of Building Owners and Managers at Duluth, 
Minn., andon July 20th a special noon meeting at the Chamber of Com- 
merce, Cleveland, Ohio. 


The Chapters. 


One of the most interesting of the discussions at the annual meeting 
centered about the financial problem of the Chapters as introduced by the 
report of the Committee on Amendments. All Chapter members are urged 
to read this discussion as printed in the Proceedings. 

In reviewing the discussion at the June meeting of the Executives the 
desire of the latter to be of every possible assistance to the Chapters was 
manifested by the resolution to grant a bonus of one dollar for each new 
member secured by the Chapter. This policy became effective on June 15th. 
The Executives earnestly hope that the Chapters will leave no stone un- 
turned to secure large accessions to the membership of the Association dur- 
ing the present year. The Chapters themselves must demonstrate the 
wisdom of the Association in creating the Chapter form of organization. 
Several thousand members in each large city is not too many to expect, and 
will give the Chapters a fund from which a liberal annual fee may be paid 
to the secretary, upon whom must fall the responsibility of pushing the 
work to be accomplished. No one of ability in these days of stress can 
afford to give such continuous service as is required by this office, without 
reasonable compensation, even if the effort is contributed wholly outside of 
what may be called ‘‘ business hours.” 


New York. 
The summer meeting of New York Chapter was held June 8th at the 
City Club and brought out an unusual attendance of members and guests. 
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THE CHAPTERS. 15 


The speakers of the evening were W. H. Merrill, past president of the 
N. F. P. A., manager of Underwriters’ Laboratories, and Franklin H. 
Wentworth, secretary of the national body. 

Following is a list of the officers and directors elected at the annual 
meeting of the Chapter: Rudolph P. Miller of the building department was 
elected president, and E. R. Hardy, assistant manager of the New York 
Fire Insurance Exchange, secretary. 

Members of executive committee: For three years: D. E. Wade, 
architect; Dana Pierce, electrical engineer, Underwriters’ Laboratories. 
For two years: W. P. Young, general agent, North British & Mercantile 
Ins. Co.; J. P. H. Perry, engineer, Turner Construction Company. For 
one year: John Kenlon, chief, New York Fire Department; John C. 
Eames, vice-president, H. B. Claflin Company. 

By his appointment as a member of the Committee on Public Informa- 
tion of the national body Mr. W. E. Mallalieu, general manager of the 
National Board of Fire Underwriters becomes under the Chapter articles 
vice-president of the Chapter. 

The Chapter executives appointed members J. P. H. Perry and 
William P. Young a committee to plan the October 1914 meeting. 


* * * * * 


Montreal. 

The first regular meeting of the Montreal Chapter was held in the 
rooms of the Montreal Board of Trade, Chief J. Tremblay of the Fire 
Department and Secretary Wentworth of the national body being the 
speakers, The result of the election of officers and executives was as 
follows :— 

President: Mr. R. J. Dale, president of the Board of Trade. 

Vice-president: Mr. S. D. Joubert, president of the Chambre de 
Commerce.” 

Executive Committee :— 

For three years: Chief J. Tremblay, of the Fire Department; Mr. T. 
H. Wardleworth, of the Canadian Manufacturers’ Association. 

For two years: Fire Commissioner Rodolphe Latulippe; Mr. W. E. 
Findlay. 

For one year: Joseph Perrault, of the Architects’ Association; Pro- 
fessor Ernest Brown, of McGill University; Madame H. Fortier, of the 
Montreal Women’s Club; Dr. J. G. Adami, of the Citizen’s Improvement 
League; ex-Alderman U. H. Dandurand, of the Montreal Real Estate 
Association; Mr. F. A. Covert, of the Montreal Publicity Association ; 
and Mr. Alcide Chausse, city architect. 

By her election to the executive committee of Montreal Chapter Madame 
Heliodore Fortier is the first woman to enter the official family of the Asso- 
ciation. The election of the secretary-treasurer was left to the executives 
for this year, a careful selection being obviously desirable. The Chapter is 
fortunate in subsequently securing for this important office Mr. Godfrey C. 
White, an engineer of exceptional character and ability. 
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Boston. 

Boston Chapter held its annual dinner meeting at the Engineer’s Club, 
June 2d, re-electing President Charles H. Cole and Vice-president G. A. A. 
Pevey. Mr. W. O. Teague of the Factory Mutual Laboratories was elected 
secretary-treasurer. For the executive committee, Messrs. Richard L. Gay 
and Edmund I. Leeds were elected for one year, Messrs. Nelson Whitney 
and C. H. Blackall for two years, and Messrs. C. M. Goddard and Gorham 
Dana for three years. President Cole, who is Adjutant General in com- 
mand of the Massachusetts State Militia, has been for the past month the 
most conspicuous figure among those laboring to redeem the unhappy city 
of Salem from chaos. 


Executive Committee 
Minutes of Meeting held in New York City, June 8, 1914. 


Members Present. 


F. J. T. Stewart, New York, Chairman. 
PowELt Evans, Philadelphia. 

RicHARD L. Humpurey, Philadelphia. 
W. E. MALLALIEv, New York. 

CHARLES E. MEEK. New York. 

W. H. MERRILL, Chicago. 

. P. MiL_ver, New York. 

. H. Patton, Cleveland. 

. L. Puiiuips, Hartford. 

. H. PHrinney, Boston. 

. L. ScorieLp, Montreal. 

W. Stratton, Washington. 

Louis WIEDERHOLD, JR., Philadelphia. 
FRANKLIN H. WENTWORTH, Secretary, Boston. 
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The reports of the following Committees, referred to the Executives 
by the annual meeting, were adopted :— 


(1) Hose for Gasoline and other Hazardous Fluids. 

(2) Hydrants and Valves. 

(3) Pumps. 

(4) Gravity Tanks. 

(5) Signaling Systems. 

(6) Standards (covering Standpipes). 

(7) Manufacturing Risks and Special Hazards (Brochure on Lumber and 
Lumber Drying). 

(8) Field Practice (Manual for Inspectors). 

(9) Safes and Vaults. 

(10) Controlling Equipments for Electrically Driven Fire Pumps. 
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It was voted to recommend that the rudes for Rotary, Centrifugal and 
Electrically Driven Fire Pumps be published under one cover. 

It was voted to change the title of the Committee on Gravity Tanks 
to Committee on Tanks, and to ask this committee to include Pressure 
Tanks, Reservoirs and Valve Pits in its jurisdiction. 

It was voted to copyright and publish the Mazua/ submitted by the 
Committee on Field’ Practice, the price thereof to be one dollar per copy, 
postpaid; a discount of twenty per cent to be allowed to purchasers of 
twenty-five copies or over. 

It was voted to request the Committee on Electric Railway, Light and 
Power Properties to revise the rules and requirements for the Construction 
and Protection of Railway Car Storage and Operating Houses published in 
1907, and that the revised standard be promulgated as advisory, following 
the practice inaugurated on other special classes by the Committee on Manu- 
facturing Risks and Special Hazards. 

It was voted to request the Committee on High Pressure Fire Service 
Systems to confer with the Committee on Private Fire Supplies from Public 
Mains, and report to the Association the merits of and objections to connect- 
ing automatic sprinkler equipments to high pressure service mains. 

It was voted to request the Committee on Private Fire Supplies from 
Public Mains to investigate and report upon the waterworks service condi- 
tions, contracts, charges and all other features of water supplies furnished 
for private fire protection in the cities of the United States and Canada, and 
to tabulate the same for purposes of comparison and subsequent action. 

It was voted that a special Committee on Membership be appointed by 
the Chairman of the Executive Committee. 

The budget for the fiscal year was approved as read. 

It was voted that the officers be requested to investigate the advisability 
of recommending increasing annual membership dues to a point where sub- 
stantial contributions from special business interests will be no longer 
necessary. 

It was voted to request the President, the Chairman of the Executive 
Committee, the Chairman of the special Committee on Membership and the 
Chairman of the Committee on Public Information to consider the feasi- 
bility of the Associations employing a field man and of issuing a monthly 
publication. 

It was voted that charters be granted to the following local Chapters 
of the Association: Boston, New York, Pittsburgh, Montreal, Manitoba. 

lt was voted that in addition to its regularly allotted portion of mem- 
bership dues each Chapter of the Association be allowed a fee of one dollar 
per member from the first year’s dues of all new members secured by it, 
and that if special membership solicitors be employed by the Chapters, the 
Secretaty of the Association shall provide rules for their instruction. 

It was voted to request member F. M. Drake to prepare a handbook 
for the assistance of our active members the State Fire Prevention Associa- 
tions, as recommended in his report to the annual meeting. 
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It was voted impracticable to hold the 1915 annual meeting of the 
Association in San Francisco; but the Secretary was authorized to c»- 
operate as far as practicable in the plans of the Fire Prevention Committee 


of the Exposition. 
It was voted that the annual meeting of 1915 be held May 11th, 12th, 


and 13th in New York City. 

The President, Secretary and Chairman of the Executive Committee 
were appointed a Committee on Program for the annual meeting, 1915. 

The National Automatic Sprinkler Association was elected to active 
membership. 

Messrs. C. L. Scofield of Montreal and R. P. Miller of New York 
were appointed members of the Nominating Committee. 

The matter of membership in the Institute Francais de la Prevention 


du Feu was laid upon the table. 
Mr. F. J. T. Stewart was requested to act as Chairman of the Committee 


on Explosives and Combustibles during the illness of Chairman C. A. 


Hexamer. 

Recommendations for appointment on the Electrical Committee were 
referred to that committee for consideration. : 

It was voted to create a Committee on the Uses of Wood in Building 
Construction, member W. H. Merrill voting in the negative. 

It was voted to create a Committee on Standard Pipe and Pipe Fittings. 

At the suggestion of the President, the Secretary was authorized to 
add representatives of the American Institute of Consulting Engineers to 
certain committees where desirable. 

The following committees were discontinued :— 

(1) Controlling Equipments for Electric Fire Pumps. 

(2) Mine Fires. 

(3) Railroad Properties. 

(4) Safes and Vaults. 

Existing Committees were continued, with revisions, and members of 
the same, with roster of newly created Committees, will appear in the 
forthcoming year book. 
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‘ FIREPROOFING COURSE, CIVIL ENGINEERING. 


Fireproofing Course, Civil Engineering. 


University of California, Department of Civil Engineering. 


TESTING LABORATORY 
C. DERLETH, Jr., Director, A. C. ALVAREZ, Instructor in Charge. 


THE PRINCIPLES AND PRACTICE OF FIRE RESISTIVE STRUCTURAL 
DESIGN AND FIRE EXTINCTIVE EQUIPMENT. 


1. Introduction. Fire Losses in the United States and in Europe Annually 
during the Last Forty Years. 
a. Summarized Comparative Statistics with Analyses and Conclusions. 
45. Importance of the Personal Factor and the Need of Arousing a Public 
Opinion to Reduce the Fire-Tax. 
c, Fire Hazards. 
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2. Fire-Resistive Properties of the Materials of Construction. Standard 
Fire Tests. 


¥ Natural Building Stones, Clay Brick, Sand-Lime Brick, Terra Cottas, 
¥ Plasters, Wired Glass, Cast Iron, Wrought Iron, Steel. 


8. Corrosion and Preservation of Structural Metal. 


a. The Theories of Corrosion. 
4. Conditions which Accelerate or Inhibit Corrosion. 
c. Protection by Metal Coatings. 
1. Methods of Galvanizing. 
2. Requisites for Zinc Coatings. 
3. Tests of Zinc Coatings. 
d. Protection by Preservative Paints. 
1. Classification of Pigments and Carriers. 
2. Requisites for Paints in Various Exposures. 


4. Slow-Burning Construction. 


a. Structural Practice pertaining to Foundations, Walls, Columns, Girders, 
Floors, Roofs, Opening Coverings. 
6. Adaptation and Advantages. 


5. Standard Reinforced Concrete Fire-Resisting Building Construction. 


Discussion of the Standard recently adopted by the National Fire Protection 
Association. 


ere 


2 6. Protection of Steel Frame Buildings. 

a. Column, Girder and Beam coverings of Concrete, Terra Cottas and Plasters ; 
Their Relative Merits. 

6. Floor, Partition, Ceiling and Roof Construction. 

c. Coverings for Openings. 
Wire glass windows. 
Tin clad, sheet steel and rolling doors and shutters. 


Under 6a, 64 and 6c the discussion includes a survey of the floor tests 
made by the New York Bureau of Buildings under the direction of Mr. Ira 









20 FIREPROOFING COURSE, CIVIL ENGINEERING. 


H. Woolson, also all the floor and other tests made by the British Fire Pre- 4 
vention Committee. In all cases outlines are given of the present standards 
as adopted by the National Fire Protection Association. 


7. Fire Extinguishing Apparatus. = 


a. Sprinkler Systems. y 
The Installation and Requisites for : f 
1. An Automatic Wet-pipe System. 
2. An Automatic Dry-pipe System. 
3. An Open Pipe System. 
6. Water Supplies. 
Requisites for the following Types : 
1. Gravity Tanks. 
2. Pressure Tanks. 
8. Fire Pumps. 
4. Municipal. 
The Requisites and Installation for Standard Standpipe Systems. 
d. Signaling Systems. 
1. Automatic Sprinkler Alarms. 
2. Thermostat Alarms. 
3. Fire Detecting Tube Alarms. 
4. Manual and Supervisory Alarms. 4 
5. Municipal Fire Alarm Systems. 
Chemical Fire Extinguishers. 
Discipline of Employees. 
Municipal Apparatus. ‘ 
1. High pressure systems. 
2. Motor car pumps. 
3. Ladder towers. 


: 


% 8 


8. European Practice. 


Norte.—The text-book read by the students is Freitag’s “ Fire Prevention and Fire Protection.” 

As problem work each student designs and draws the plans for a four-story slow-burning mill 
building equipped with a wet-pipe sprinkler system and standpipe system, together with the necessary 
storage and means for providing water supply. 


References Consulted During the Course. 


1. Fire Prevention and Fire Protection. Freitag. John Wiley & Sons, 
Publishers. 
2. Fire Prevention. McKeon. 
8. Baltimore Fire. Report of National Fire Protection Association. 
4. San Francisco Fire. Reports of :— 
a. United States Geological Survey. 
6. National Fire Protection Association. 
c. American Society of Civil Engineers. 
Building Construction and Superintendence. Part 2. Kidder. 
Architects and Builders Handbook. Kidder. 
Fireproofing of Steel Buildings. Freitag. 
Reports Insurance Engineering Experiment Station. 
U. S. G. S. Bulletin 312 on Fire Waste in the U. S. 
10. Special Consular Report No. 38 on Fire Waste and Prevention in Foreign 
Countries. 
11. Building Code of the National Board of Fire Underwriters. 
12. Rules and Requirements adopted by the National Fire Protection Association. 
18. Publications of the British Fire Prevention Committee. 
14. Articles on Insurance Engineering, Proceedings of the National Fire Pro- 
tection Association, Current Engineering Literature. 
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DEBARMENT OF CITY CONFLAGRATIONS. 


Debarment of City Conflagrations. 
By Albert Blauvelt (Member N. F. P. A.) 


(Paper read before The American Society of Mechanical Engineers. The illustrations and foot- 
notes are added for the Quarterly, by the author, without change of the text.) 


Opinions take opposite sides as to whether the central districts of our 
leading cities are to-day subject to conflagration. 

Passing over interested and private opinions, the 1911 report of the 
Joint Committee of the Senate and Assembly of the State of New York, 
on insurance and fire waste; the Illinois Fire Insurance Commission Report 
of 1911; the Ohio Fire Marshal Report for 1907; the United States De- 
partment of the Interior, Bulletin 418, of 1910; the Wisconsin Senate and 
Assembly Committee of 1913 and all other public reports the writer can 
find, agree that each of our cities is to-day subject to conflagration.! Our 
cities appear to spend in public and private ways enough money to make a 
conflagration impossible for the central districts, but do not achieve such a 
result.” 

A conflagration is a fire so hot as to keep firemen at a distance. The 
horizontal reach of a heavy fire driven by wind ranges from a few hundred 
to more than a thousand feet, whereas the mest powerful hose streams are 
not effective at over one hundred to two hundred feet, and this disparity is 
not to-day provided for. 

Such fires develop in the heart of our cities in the face of more firemen 
and apparatus than can be effectively used, as at Boston in 1872 and 1889; 
Montreal in 1901; Paterson in 1902; Baltimore and Toronto in 1904; and 
such fires also develop in city outskirts or cheap quarters and by force of 
wind sweep into the city proper as at Portland, Me., in 1866; Chicago in 
1871; St. John, N. B., in 1877; Ottawa-Hull in 1900; Jacksonville, 
Florida in 1901; at Chelsea and Salem, Mass., and other cities.4 

1. U.S. Geo, Survey, Bulletin 418, “The fire tax and waste of structural materials in the United 


States,”? by Wilson and Cochrane, 1910, says, ‘‘ The danger of conflagration is present in every city and 
village in the United States, and with it the possibility of large loss of life.” 


2. The report of The Joint Committee of the Senate and Assembly of the State of New York, 1911, 
refers to past conflagrations and says: ‘‘ Assuming that these belong properly to a period of 50 years and 
that the cost of them should reasonably be assessed to the twenty largest cities of the country, it can be 
shown that on this basis something like 30 or 40% of all the premiums collected in those cities would 
answer for conflagration losses alone; that is, that on this basis the cost to New York each year of its 
conflagration hazard outside of what it may pay for the maintenance of the fire department, is in the 
neighborhood of ten million dollars a year,” 


3. In Fig. 3 of the full page illustration herewith the reach of the hot blast or invisible heat is 
shown at far less than for a large conflagration. 

‘A vigilant and active fire department can do much, but it is an aeeenees indirect and by no 
means a certain way of preventing loss.”—Wisconsin Legislative Report 1913. 


4, Fora thorough detail account, with maps of great city fires, see ‘“‘ The Conflagration Hazard ” 
by John B. Laidlaw (Chairman Canadian Committee, N. F. P. A.). Proceedings of the Insurance Insti- 
tute of Toronto 1904-1905, In that paper Mr. Laidlaw remarks: 


‘* The incidents of the conflagrations which have been cited and of many others of which they are 
typical show that they have occurred in cities with the best fire protection as well as in places without any; 
they have destroyed the best business blocks as well as those of the poorest construction.” 
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THE SAME THING , LEAPING A PUBLIC SQUARE 
DESPITE HIGH PRESSURE: HOSE STREAMS. 
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DEBARMENT OF CITY CONFLAGRATIONS. 23 


Any engineering plan to debar conflagration, if intended to cover an 
entire city, inclusive of cheap districts, would be prohibitive in cost. Any 
such plan must be designed to be limited to the central or high value dis- 
trict to prevent free spread of fire within same, and also debar any deep 
inroad of conflagration from any cheap district exposing or near the high 
value or central district. 

Every conflagration must necessarily begin in one of two ways, or with 
a combination of both, Chicago in 1871 and Baltimore in 1904 being exam- 
ples of the two types.° 

The Chicago fire started outside of the congested district, developed 
into hot-blast form, and swept through and beyond the congested district, 
and burned out for lack of fuel. On the other hand, the Baltimore fire 
began in the heart of the city and ramified more swiftly than the firemen 
could operate; then took the hot-blast form and burned out for lack of 
fuel®, 

Such a hot blast has never been stopped by firemen while the wind 
held, but has, however, been checked and deflected upward by barriers con- 
sisting of two or more fire walls or their equivalent, with a free air-space 
between, as in the case of fires out of control, which have been stopped by 
a mere alley with buildings fully shuttered on each side. 

It has also been possible to absorb the hot-blast attack of such fires by 
a very deep and fixed mass of spray in the form of sprinklered buildings. 
The Boston fire of 1898 was largely absorbed by an exceptionally good 
water supply in such form, and a somewhat similar experience was had at 
Toronto in 1904, 

These successful experiences in checking hot-blast fires by deflecting 
the heat or by absorbing it in a mass of spray have been but little appre- 
ciated and instead of acting upon the lessons which they teach,’ our cities 
to-day have a collection of safeguards, part of which lend themselves to the 
debarinent of conflagrations and part of which do not. 


Safeguards Which Singly Cannot Debar Conflagrations. 


The recognized and partly recognized safeguards against fire, but no 
one of which alone can debar conflagrations, are twelve in number, viz., 
fire prevention ; the fire limits; the water supply; the fire department; the 
high-pressure fire system ; the uniform hose thread; the water curtain; the 


5. Baltimore is no such exception to the general run of cities that any city is warranted in priding 
itself upon the fact that no such visitation could be made to it. As a matter of fact there is not a single 
city which does not present exactly the same favorable conditions and will continue to until they are re- 
moved either by those who are responsible for them or by fire. * * *—New Haven Register. 


6. ‘In the large cities there is a conflagration hazard. A fire may start in New York to-day which 
may make such calculations ridiculous and bankrupt most of the companies of the world.”—N. Y. Joint 
Leg. Com. 1911. 


7. Itis a delusion for the public to believe that city fire protection is in the hands of the fire insur- 
ance companies. The legislative report of the State of New York, 1911, says, “It is possible for a com- 
pany to write so recklessly in a single city or even in a single conflagration district as to make its indem- 
nity in case of conflagration worth almost nothing, Some companies write so carefully that they are 
within their ability to pay in full in even the most serious conflagration, while other companies write so 
recklessly that in a similar case they could not pay 10 cents on the dollar. That is,a good deal of the 
insurance that is bought in large cities has practically no value as conflagration indemnity.” 
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so-called fireproof building; the horizontally divided building; the pro- 
tected window ; the sprinklered building; and the piped building. 

Dynamite, private hose, steam jets, carbonic gas systems, and fire walls 
separate from buildings are not listed because they are not recognized by 
fire chiefs for valid reasons. 


Fire Prevention. The preponderance of disasters from trivial, un- 
known or unguessable causes appears to forbid hope of elimination of con- 
flagrations through fire prevention. A half century of experience also 
shows that the skill and effort directed to prevent city fires from becoming 
disasters have been successful within 0.00008 of the total fires. This 0.00003 
is what has hurt, and appears to be the only considerable task of correction 


remaining for the engineer. 


The Fire Limits.? This is an expression indicating a central territory 
within which frame construction or shingle roofs are prohibited and better 
construction enforced, especially for large area buildings. The elimination 
of frame buildings and shingles is an essential part of any plan to debar 
conflagration. 


The Water Supply. The water supply is indispensable and also ade- 
quate in most of our cities. Were this not so, Baltimore and other con- 
flagrations would have gone to the extent of San Francisco, whose water 
mains were wrecked by earthquake. 


The Fire Department. While no fire department has ever been able 
to put water on the front or rear of any hot-blast type of conflagration, 
nevertheless the fire departments at time of conflagration have been of 
gigantic value in keeping the fire from spreading across the wind, in extin- 
guishing brands thrown far ahead, etc. The fire department, therefore, is 
indispensable and this paper argues to increase its opportunity, but not its 
cost and size. 


The High-Pressure System. Those cities which are equipped with 
costly high-pressure systems enjoy an advertisement which does not appear 
to be shared nor courted by the group of valley cities with reservoirs on 
high bluffs or hills. The latter afford a high-pressure service for the whole, 
not parts of such cities. Powerful high-pressure hydrant systems have 
also long existed in a goodly number of cities in the form of special inland 


hydrant lines operated by fire boats. 


8. No unusual circumstance was present in Baltimore on Sunday to account satisfactorily for the 
spread of an ordinary “‘ wholesale district’’ fire into the most disastrous general conflagration the country 
has known for years, Baltimore was considered by insurance men a fairly protected place. There was 
neither snow in the streets nor frozen hydrants to hinder the firemen, A strong wind was blowing, but 
surely not for the first time.—New York World. 


9. Accity develops out of a nucleus of small wooden buildings. Then comes realization that 
this material, so handy and cheap that in 2 wooded country it is inevitably used first for building, is too 
hazardous, and a line is drawn by declaring what is called the fire limits, within which frame construc - 
tion is prohibited. This is not of itself much protection, for while brick is non-inflammable the practical 
result is chiefly that a brick wall remains as useless fragments after a fire where frame would remain as 
ashes; for the usual building, brick or frame alike, is in effect literally a stove with vertical and horizon- 
tal flues, filled with combustible contents and sure to be destroyed with those. 

The Commercial and Financial Chronicle, New York. 
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A high-pressure system develops long and large hose streams, but 
there is nothing about it to enable firemen to use such hose streams either 
in advance, or in the rear of, a hot-blast conflagration, nor is a high- 
pressure system especially flexible to check the ramification of fire as at 
Baltimore in 1904. 


The Uniform Hose Thread. Since the fire department is indispens- 
able, ability to double up departments is obviously wise, and the long labors 
of Mr. Griswold’s* committee on this subject are exactly in point. 


The Water Curtain. It is fair to say that a water curtain has success- 
fully held off some heavy fires, but never a conflagration. The fatal weak- 
ness of the water curtain is that it is blown away or scattered by the brisk 
breeze which necessarily accompanies a hot-blast conflagration. The depth 
of the spray is also far too shallow. The water curtain, as shown by fire 
record results, is a valuable safeguard for moderate exposure fires, or even 
for fairly severe exposure when favored by quiet air, but fails in severe 
tests. 


The Fireproof Building. The typical. so-called ‘ fireproof ’’ building, 
having merely incombustible floors, roof and walls, cannot debar a confla- 
gration (because of its unprotected windows and large volume of contents) 
any more than can an ordinary hrick building with a good roof.!° 

A hot-blast conflagration moves laterally, and a ‘*‘ fireproof” building 
in its path, as evidenced at Baltimore, is merely a crate which holds up the 
fuel contents in position for free burning and augments the general hot 
blast. It is contents, not buildings, which make the bulk of property loss ; 
contents, not buildings, which are hazardous; and contents cause buildings 
to burn in most cases. 

Repeated experience shows that no building can withstand the heat 
due to burning any large quantity of contents or even very moderate con- 
tents if in a large rotunda, half-floor office or similar large area.!! The 
writer submits to all who are authorities on heat the feasibility of con- 
structing a high structure of large retorts, each capable of restraining 
10,000 to 50,000 lbs. of ignited fuel, and also filling with customary taste 
and beauty the needs of utility and health for habitation. 

The fireproof building has unequalled habitability and utility and also 
lends itself admirably to conversion into a piped building, and even more 
excellently lends itself to conversion into a building having protected win- 
dows. 


* Chairman Committee on Standard Hose Couplings, N. F. P. A. 


10. What can be done, however, for not only new buildings, but for buildings already erected, 
and at a cost comparatively small so far as the results are concerned, is to provide every window and door 
opening with an efficient fire stop so that fire in any one building may be confined therein. 

Evening Telegraph, Philadelphia, 


ll. Although the conflagration attacked the fire-resistive buildings with great severity, it was 
especially noticeable that the greatest damage to the interiors was due to the fires in the buildings them- 
selves. The damage was appreciably greatest where there had been a considerable amount of combustible 
material.—N. F. BP. A. Report. 
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The Horizontally Divided Building is designed to hold a fire from 
rising through the floors. Repeated experience has proven for large area 
buildings that excessively large and dangerous fires develop quickly if the 
floors are not fire tight. Such horizontal division is obviously of no value 
against a hot-blast fire moving laterally from without,'? and it also does not 
prevent an internal fire from jumping from floor to floor on the outside of 
the building. Horizontal fire-tight construction is very rarely found when 
fire-tested, its worst drawback being that in the opinion of the public it 
injures the habitability and utility of the building, hence all sorts of con- 
cessions are made. 


The Protected Window. Protected windows can debar city con- 
flagrations, but do not because there are too few of them, except in a few 


special and minor localities.!% 


The Piped Building. The building piped with sprinklers or fusible 
outlets, whether with automatic water supply or with water promptly ap- 
plied, can but does not bebar city conflagrations for the same reason given 
respecting the protected window. 


Debarment of Conflagrations by Deflection. 


Hot blast conflagrations have been successfully controlled both by 
deflection and absorption. Taking up the deflection idea first, all will 
doubtless agree that if the four walls of every city building were left blank 
with no doors or windows, a spread of fire would be impossible, even with- 
out a fire department. From this it follows that if all doors and windows 
were protected by wired glass, shutters or fire curtains, the walls of the build- 
ings would gain as a fire stop. Any experienced fire chief will testify to the 
enormous fire-stopping effect of an alley having buildings shuttered on both 
sides, the heat and hot blast being deflected upward. 

Experience shows, however, that when a hot blast reaches a building 
prepared to act as a deflector by suitable protection for its doors and 
windows, the first result is partial failure. This is owing to the fact that 
the heat will radiate through the wired glass, or leak through the shutters, 
and ignite the contents. Nevertheless, there occurs a retardant effect, and 
it is obvious that if other buildings located to the right or left of the center 
of the hot blast have window openings similarly stopped, they must suffer less 
and the elsewise lateral ramification of the fire decrease.'* The hot blast is 

12. In contradistinction to ordinary fires in individual buildings which usually spread vertically 
from floor to floor, this conflagration was essentially a horizontal fire as regards its attack and progress 
in each building, Asa rule every story was ignited simultaneously through the exterior windows and 


the fire swept across the building and out at the opposite side. Under these conditions the protection of 
floor openings will avail but little if the windows are unprotected.—N. F. P. A. Report. 


13. Protection of wall openings is thoroughly practical, and may be accomplished by either of two 
means: by iron shutters, or by wire glass windows in metal frames. Both types of protection are ap- 
proved by fire underwriters, although wire glass windows are preferred by many on account of their ob- 
vious advantages, They do not require to be closed in a moment of emergency; they are eminently 
sightly, and when made of polished wire glass are suitable for use in building fronts where iron shutters 
are quite inadmissable, And, above all, they offer a degree of fire resistance equal to the wall in which 
they are set.— Baltimore American. 


14. The skyscrapers in the Baltimore fire passed through ‘a experience. The great fire 
was a peculiar one, in that it was a “ dry ” fire, that is, not a quart of water reached the central portion of 
the conflagration, The temperature of the fire that beat against and entered into the skyscrapers was 
probably 2,000 degrees. It was a terrible assault. Their unprotected window openings afforded easy 
ingress to the fire, and plenty of woodwork was found on the inside for the flames to feed upon. 


Chicago Tribune, 
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thus largely deflected upward, partly checked and less able to cross the next 
street or alley, assuming protected windows throughout. 

Just how many deflector walls and air spaces could be jumped or 
burned through by a conflagration of given severity is a matter of judgment 
based on observation, precisely as the extinguishing power of a hose stream 
is a matter of judgment from experience, not reducible to exact figures. 
The writer submits that if all the alley windows were protected and also all 
the street windows on the second floors and above in the solid three and 
four-story parts of a town, a conflagration from without-could not then 
bore a hole or a bay into such a district deeper than through four deflector 
walls and across three air spaces, which would mean two blocks and three 
streets, of which one might be an alley.!® 

Not that the fire would be put out, nor that tongues and fire brands 
would not have to be taken care of; but that the hot blast would be 
deflected upward so the firemen could take a front stand!® and the general 
advance and ramification of the fire subside to a state of normal fire depart- 
ment control. 


Debarment of Conflagrations by Absorption. 


There remains but one other known means to regain control of a con- 
flagration, that of absorbing the hot blast by means of the piped building. 
Experience has demonstrated that a hot blast can be absorbed by a spray if 
the spray be deep, as is true of the spray from a sprinkler installation in full 
action in a building whose windows have burned out. 

The most notable demonstration of this was the Brown-Durell sprink- 
lered building at Boston in 1898.!7 Inasmuch as this building became a 
single large cage of spray which absorbed the main body of a down-town 
fire that was wholly beyond control, it is certain that a row of such cages 
of spray, if placed two or more deep, would always accomplish the same 
thing, and do so without the aid of protected windows. 

The writer submits that if a city throughout all of its three and four- 
story and higher parts were composed exclusively of suitably piped build- 
ings, and special water supply provided at the border for a least one block 
wide, a conflagration from a district without could not burn across a street, 


15. In the full page illustration herewith is shown the fact that no great fire can be brought to any 
dead line stop, and possibly might burn through one or two blocks of protected buildings. 


16. Baltimore had a well-trained and equipped fire department, but it was unable to cope with all 
the conditions which existed at the time to make this disaster possible. Yet its civizens have long boasted 
of having one of the best, if not the best, fire departments in the country. They did not believe such a 
calamity was possible. Other cities have been and are as self-complacent, and yet, in spite of the fact that 
every needful precaution has been taken to prevent such a conflagration, it is liable to occur in any great 


business center, and, sooner or later, is sure to occur in other American cities. 
Globe- Democrat, St. Louis. 


17. A letter from member E. V. French refering to the 1904 fire at Toronto says :— 

“* Kilgour Brothers, a four-story brick paper bag and box factory on Wellington Street west, a sprin- 
klered risk, stopped the fire at this point. This plant had a 15,000 gallon tank and city water on the sprin- 
klers. There were also outside sprinklers on the south and west sides from which direction the fire 
approached. About 40 feet of the roof on the exposed side was of a steep ornamental design with tower 
and gables all on boards on joists and the fire catching here obtained a good start. Although the plant 
was rather badly damaged by the destruction of the roof and windows and some of the front portion, the 
larger part was saved by the protective equipment, and further spread of the conflagration in that direc- 
tion was stopped.” 





_ 
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through a block deep of spray, and across the next street.!° The fire would 
not be put out and fire brands would have to be taken care of; but there 
would be no ramification of fire in the sprinklered territory and there would 
be a full restoration of normal fire department control. 


Values, Costs, Gains. 

The Boston big fires proved out burnable property values at a rate of 
over $500,000,000 per square mile, and it is well known that to-day there 
are several city centers which have grown to a far higher rate of concentra- 
tion of value.!9 

It seems fair to assume $250,000,000 per square mile as an average 
burnable value over the central districts of our twenty leading cities. For 
such a square mile, standard automatic sprinklers (including masonry) 
would cost about four per cent of the burnable values, or $10,000,000 with 
fixed charges of about 16 per cent per year. 

Empty sprinklers, or protected windows, would each cost about half 
as much, or $5,000,000 per square mile for either, and each incur fixed 
charges (about the same as the buildings), of about 9 per cent. 

The savings per square mile and per $100 of burnable values per year, 
would be about as given in: Table 1. 


TABLE 1 FIXED CHARGES, FIRE COST SAVING AND NET GAIN ON A 
BASIS OF $250,000,000 PER SQUARE MILE 





For STANDARD |For Empty SprRINn-| For SHUTTERS, 











as AUTOMATIC | KLERSAND PIPING | Fire CURTAINS, 
On an ANNUAL Basis SPRINKLERS WITH | WATER TO BE | oR WIRED GLASS 
DovuBLE WATER | SUPPLIED BY THE | APPLIED AS PER 
SUPPLY Fire DEPARTMENT| PRECEDING TEXT 
Investment per sq. mi..........-- $10,000,000 | $5,000,000 $5,000,000 
Fixed charges as given above..... 1,600,000 450,000 450,000 
Saved by eliminating risk of con- 
flagration at 33 ct. per $100.” 825,000 825,000 825,000 
Saved by eliminating common ex- 
posure fires at 7 ct. per $100.... 175,000 175,000 175,000 
Saved by reducing fire cost within 
buildings in which fire origi- 2,000,000 | 1,125,000 nominal 
nated. | 
Difference between charges and 
GROTROIG 655 NBS aS os 6 toe a cigkes 1,400,000 1,675,000 550,000 
Per cent earned by savings....... 14 33.5 11 





In surveying any actual square mile it would develop that but one of 
the three, viz., protected windows, automatic pipes, or empty sprinkler 


18, Obviously a capacious water supply and one capable of being furnished for several hours is an 
essential. A number of sprinklered buildings have burned from exposure principally because of limited 
water supply designed for ordinary needs and incipient fires, only. 


19. The great massed insurable values of this country exist in our towns and cities, where they 
are liable to be swept away by conflagrations which vitally affect every member of the local community; 
in a lesser degree every citizen of the state; and in city conflagrations, every American citizen. 

Illinois Commission Report, 1911. 
20. “ This figure of $0.33 is arrived at by full computation from actual records too extensive to give 


at length but will be found to be borne out in a general way by the findings of the Legislative Report of 
the State of New York, for which see footnote No.2.” 
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pipes, would best suit any one building, and this would be likely to result 
in a detail plan calling for gross investment of about three per cent of the 
burnable values at a net gain of about 18 per cent. 

But figures cannot include the grief, loss of work and trade following 
every large conflagration.?! 

Our fire limits, fire departments and waterworks are to-day well 
developed, and protected windows or piped buildings throughout the 
costlier districts are all that is needed to debar conflagrations. 


Recapitulation. 

To recapitulate the advantages and disadvantages of the protected 
window and the two types of piped buildings: 

The protected window delays the entry of severe fires and also pre- 
vents general ramification of fire through innumerable window openings.” 
Not that the protected window does this perfectly, because shutters may 
be out of order or not get-at-able to close if open, and because wired 
glass transmits heat by radiation very rapidly. Nevertheless, as aided by 
existing air spaces, alleys and streets, the protected window is a proven 
success. The prctected window is beginning to be required in building 
codes; it also is tangible to the public eye, something that can be seen 
as representing a fire stop or check; in wired glass form it has some 
working advantages, at least for skylights, and finds favor with architects 
on the better class of buildings; in the form of shutters, the fire-stop effect 
is better than for wired glass, but this is largely offset by the fact that 
shutters do not get the care which comes to a window which is in more 
or less constant use. 

The advantage of the piped building with automatic double-source 
water supply (the well known sprinklered building), is first of all the 
protection to life. Apparently this specific form of fire protection is the 
only one which to any dependable degree conserves life. An experience 
with say 10,000 buildings over a period of about fifteen years gives rise 
to the statement that no life has ever been lost in a building so equipped, 
either by fire or smoke. and to the best of the writer’s knowledge this is 


literally true. 


21. The United States destroys or permits to be destroyed by fire more property than any civilized 
country, and our national fire losses in proportion to our insurable values, are from six to twenty times 
those of any European nation. —Illlinois Joint Leg. Report, Page 904, 1911. 

22, The custodian of the 16-story Continental Trust Company’s building told the writer that at 
about 9 o’clock on that evening, just before the fire actually entered the opposite block, every window sill 
on the front of the building was covered with hot and glowing ashes to the depth of five or six inches, pil- 
ing up against the window frames and the glass, until almost every window on that side of the structure 
was blazing at one and the same time. —Boston Herald. 

23. The Proceedings of The National Assn. of Cotton Mfrs. 1913. Paper by member L. H. Kun. 
hardt referring to the safety of employees in factories says :— 

** Nearly every cotton mill in this country is to-day reasonably equipped with fire protective appara- 
tus, including sprinklers. This proportion may be fairly assumed to apply to other manufacturing prop- 
erties, and on this basis it may be stated that there are in manufacturing plants alone nearly 2,225,000 
employees who are practically safe as regards fire, and there are certainly about 4,500,000 more dependent 
upon them. Thus there is a grand total of 6,725,000 persons in the United States and Canada who are 
enjoying the benefits of security of life from fire in factories.”’ And further says :— 

“In modern protected: department stores, moreover, let me call attention to the fact that, while the 
employees are safeguarded by the good construction and protection, there are daily many thousands of 


customers in these stores whose lives are made secure also.” 
7 
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The operation of an automatic sprinkler system develops a powerful 
drenching spray not only on the fire but around it, and compels escaping 
smoke to pass through a dense spray which takes up the acrid quality and 
heavier carbon contents of the smoke, and thus has much to do with the 
protection to life. , 

While mathematical safety against loss of life is probably impossible, 
it is within the truth to say that where people are in masses, or are asleep, 
safety cannot exist if the fire hazards are not under the automatic 
sprinkler. 

A second advantage of the automatic sprinkler system, and the one 
most in point under the title of this paper, is that it has been found in 
practice that, given brick buildings, well secured pipes, and reasonable 
water supply, a fire even when of conflagration magnitude cannot burn 
completely through such spray further than the depth of one, or say two, 
buildings.** 

A third advantage is that the fires are put out so quickly and with 
such economy of water by reason of its accurate application, with so little 
smoke and so great a reduction of the harmful quality of the smoke that 
the aggregate fire, water, and smoke damage to goods is far less than for 
any other form of protection. 

Referring to the plain piped building, or building equipped with 
fusible sprinklers on empty piping with exterior hose coupling for fire 
department use and relying solely on the fire department for water supply, 
the main advantage: is that the first cost and low fixed charges make it 
applicable to the medium value buildings.*® 

Another advantage is that of safety to life, compared with that of 
buildings not piped at all, because in practice the empty sprinklers can 
be operated nearly as quickly, and necessarily to the same effect as auto- 
matic water-supplied sprinklers. Another advantage is that the technique 
and upkeep essential to efficiency are far less than with the full standard 
automatic sprinkler equipment. 

The main disadvantage of the protected window is that it protects 
only as between neighboring buildings, and this saving averages too small 
an amount to cover its fixed charges, on a basis of every-day fires. 

A disadvantage of the standard automatic sprinkler system is that it 
is a special engineering product, technical to a high degree, yet depend- 
ing on this quality for its efficiency, an efficiency imparted by a few 
skilled contractors and experts. The system therefore is open to criticism 
by all who rail at any control of skill or expert service. 

Another objection to this form of piped building is that its water 
supplies are often direct from city mains through the influence of large 
property owners, thereby saving them the expense of private water 
supply. In Manhattan Island and Chicago, the city water is of too low 
a pressure to be so used, but in other cities there are too few sprinklered 

24. See full page illustration herewith. 

25. The standard two-source automatic sprinkler system incurs fixed charges far higher than the 


cost of the fires which occur under the sprinklers; whereas the plain piped building would more nearly 
balance the two costs, 
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buildings to check a conflagration: and just about enough of them to 
threaten complete crippling of waterworks *° and fire departments at such 
a time by reason of these buildings being wrecked and bleeding the , 
general water supply throughout the breaking of large pipes. Hence a a 
wise requirement for a piped district, would be to provide a special 
border pipe line into which water would be pumped or admitted under 


control. 
Still another disadvantage of standard automatic sprinkler equipment 
is in first cost and in fixed charges. The investment and fixed charges - 


do not have any fairly constant relation to the value of building plus con- 
tents, and at city labor costs are usually excessive, except for large and 
costly buildings. ?’ 

A disadvantage of the empty pipe sprinkler system is that this mode 
of protection has as yet but few applications; no extended study has been 
given the art of cheap extinguishment of fire in medium value property. 3 
Another disadvantage is that fire department practice is at variance; some 
chiefs favor and ask for such equipment, and others evade or object. a 

It does not seem to be generally realized that a building in a central 4 
district does not burn badly before the department arrives. Were this ‘a 
not so, modern fire departments would not, as the records show year after 
year, hold the fires within moderate loss, except 0.003 to 0.005 of the 
total.*° The fire department does arrive while the fires are yet incipient. “4 
though perhaps inaccessible. It seems to be accepted as a matter of 
course that a costly proportion of buildings shall burn and soak, subse- 
quent to the arrival of the department, for the sole reason that the depart- 
ment cannot quickly put ample water where, and only where, it is needed. 
Yet to do the latter is all that the standard automatic sprinkler equipment 
does or professes to do, and water can be supplied to empty pipes nearly 
as quickly by firemen as by a private or automatic supply. 


26. The Proceedings of the American Water Works Association and of the New England Water 
| Works Association contain repeated references to this danger. 


Wain eis til 


27. There will always be a fire hazard on stocks of merchandise and in general on contents of 
buildings, however good the buildings themselves are. Here also therefore the automatic sprinkler has 
a tremendous field of usefulness. —New York Legislative Report 1911. 


0 28. While the fraction above mentioned may seem small the number of fires is enormous and 
} rapidly increasing. 1913 figures are worse than the highest in the following table :— 


U. S. Leading Cities, Three-Year Averages, Fires Per 10,000 Population. . d 


} These figures have been sorted out direct from original fire department records and quote only those 
i fires which must be counted, omitting false alarms, chimney soot blazes, vacant lot bonfires, suburban 


i runs, etc. } 

i 1879-81 1889-91 1899-01 1909-11 . 

| New York (Manhattan-Bronx)........12.3 21.8 25.8 35.1 

; Chicago......... ‘ 15.0 27.0 34.7 38.4 yi 
Philadelphia 9.3 11,3 22.0 24.4 4 
St, Louis...... ieetenes ee 20.5 29.2 46.0 5 
Boston........ Re Sel 16.0 29.6 42.4 4 
Baltimore.. . 9.9 13.9 23.0 26.6 j 
Average of the six cities..... 11.6 18.4 27.4 35.5 


Increase of frequ: acy on fire per capita over 1880, more than three fold. Similar averages for 1909- 
1910-1911 are for Paris 7.9, and for Marseilles 5.9, and for Liverpool 8.7 and for Manchester 6.9. For 
1909-1910-1911-1912 in London 7.9. Average of the English and French cities 7.46. 
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Even in a case of purposely delayed alarm and sprinklers shut off 
(incendiary), the writer has seen work done in this manner by only one 
steamer with wonderful success, extinguishing a four-story fire which 
otherwise would have required many hose streams, and this after there 
was no time to set up ladders and place hose. 

The fire cost of empty sprinkler equipment would admittedly be 
greater than for automatic sprinkler equipment because while there would 
be no failures through pipes frozen or valves shut off, the fire department 
would not put water on the fires at quite as early a stage of incipiency. 

A willing fire department, however, would put water on the fire 
through such pipes while a fire was yet incipient,*® because our fire 
department records show that the department arrives and the vast majority 
of city fires are put out while incipient. 

To pay for the greater fire and water damage in practice with empty 
pipes as compared with automatic sprinkler equipment, the figures given 
earlier allow for the typical square mile, $875,000 per year, to say noth- 
ing of $1,150,000 reduction of annual fixed charges. However, the 
standard automatic sprinkler system has been fully demonstrated for over 
20 years, yet it is but just coming into its own, and the empty sprinkler 
system must in turn wait for recognition and extend in application by 
degrees. 

The practical difficulty, therefore, of debarring disastrous conflagra- 
tions in our cities seems not in lack of means, nor in lack of knowledge 
based on experience, so much as in the lack of agreement on a plan, and 
the difficulty of-apportionment of expense.*” 


29. It is only fair to state that fire chiefs each year become more anxious to get water direct by 
fixed piping to the seat of the fire. 


30, It is impossible to spend directly and indirectly on the luxury of fires each year the amount of 
$750,000,000 and not have to give up other luxuries; it is impossible to employ 500,000 men, in building, 
in insurance, in fire departments, who might otherwise be creating wealth, and not feel the strain of 
their support. —New York Legislative Report, 1911. 
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DRY CLEANING ESTABLISHMENT FIRE, 


Photo. from F. H. Cowles, Member N. F. P. A. 


Dry Cleaning Establishment Fire. 


Photograph shows new tumbler on site of the one destroyed by explosion and fire. It is outside 
the main buildiag, door to which, badly scorched, is shown. 


A recent fire in a dry-cleaning establishment at Medford, Ore., indicates the 
value of safety enforcements by fire marshals, not only to the public but to owners 
upon which such apparent hardships are sometimes visited. 

A local dry cleaner was recently ordered to abandon a hazardous establish- 
ment, with the result that he erected a new and modern building. This improve- 
ment was made more or less under protest and the feeling of injustice indulged by 
the owner until recently the tumbler, placed just outside the door of the new main 
building, caught fire and exploded. The proprietor was standing in the door of 
the new building and was blown several feet by the force of the explosion. The 
door was promptly closed and the fire damage confined to the tumbler section. 
The tumbler was destroyed with all its contents, aggregatisg the sum of $300 
worth of clothing. The new building being properly ventilated and the volatiles 
stored underground, no loss nor explosion occurred in the main building. The 
owner of the plant subsequently admitte.! that he owed his life to the fact that he 
had been persuaded to erect a modern building. Previous ta the erection of the 
new structure he had carried his volatiles in drums on the same floor upon which 
a boiler fire was maintained. The building was old and wooden. The volatiles 
were habitually drawn from the drums into open cans about twenty feet distant 
from the boiler fire. 

It is seldom that so satisfactory a demonstration follows an unpopular ruling 
of a fire marshal. 
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Mechanical Defects as Fire Causes. 


Courtesy of the Operative Miller. 


The fire protection engineer of the present time has a great many 
new fire problems to deal with as a result of the introduction in manu- 
facturing plants of highly speeded machinery, rapidly revolving shafting 
and more complicated apparatus. He can discover numerous little defects 
in the equipment of any manufacturing establishment which, if not 
remedied, might cause a fire in time. Take the question of hot boxes for 
example. Hot bearings of shafts of machinery and power transmission 
systems are, as is well known, the cause of many fires in factories, mills 
and elevators. In the old days of slow machinery the opportunity for a 
box to heat was not great, even if it were very dry from lack of oil. 

But there has been a gradual increase in the speed of machinery, 
and at the present day the hot box problem is one of importance to fire 
insurance men. 

The general supposition is that a hot box is due to the failure of the 
workmen to lubricate the parts. In my own experience fully ninety per 
cent of the mill fires which were caused by hot boxes were due to other 
causes. A few ‘sketches will assist in explaining. In Figure 1 is a 
section of a shaft and box. The shaft is marked A, and the sleeves, or 
bearings of the box B. The oil is ad- 
mitted through the feed tube C. Just 
as long as the conditions are right, 
sufficient oil will pass to the shaft to 
form a film betweer the shaft and the 
sleeves. As many fi.ms of oil will form 
as there is room for. If there were no 
sleeves, the shaft would take on several 
films of oil until the centrifugal force 
threw them off. The sleeves scrape off 
the oi] to proper thickness so long as 
the shaft fits the box correctly, and the 
bearing is well lubricated and does not 
heat. But I do not always find the boxes 
in this condition. At one place where a 
fire had originated from a hot shaft box, 
the writer found that the sleeves of the 
box were too small for the shaft, as in 
Figure 2. The edges of the sleeves 
contracted with the shaft at D-D, and 
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not only scraped off all the lubricating oil, but caused frictional heat to 
such an extent as to ignite the woodwork. 

In another mill they complained of a heavy shaft bearing heat and 
smoking. The case was reported before any damage was done. Figure 
3 is a drawing of the box. The sleeves are too large for the box, as may 
be seen, with the result that the shaft wabbled in its bearing, and was 
badly scraped at E-E by the shoulders of the sleeves. The box and sur- 
roundings were covered with black oil, which had been ground out from 
the box, and presented good material for starting a fire. The box was 
taken apart, the grindings and soiled greases cleaned away, and new and 
correct sleeves put in; after this the box ran without grinding and 
heating. 

Considerable trouble is caused by the heating of boxes in which the 
sleeves are partly worn out, as at F, Figure 4. The tendency is for the 
owners of the plant to run the machine or the power transmission system 
just as long as possible with boxes in 
this condition. Often the boxes are not 
changed for new sleeves even after the 
inspector points out the defect. I have 
known mill superintendents to let a box 
run in this shape, and waste considerable 
grease and oil to keep it cool, until the 
box finally burnt out its lining, and threw 
melted journal babbitting in all directions. 
The only remedy for a box in the con- 
dition shown is to substitute new sleeves 
for the worn ones, as heating, grinding 
and throwing of black oil and grease 
dust will continue until some day some 
combustible stuff in the vicinity will be 
ignited and a fire started. 

Broken boxes are dangerous, as no one can tell just when the bearings 
will heat, and the only way out of the difficulty is to have new bushings 
put into the boxes in place of the broken ones. Some important bearings 
are now running in power plants with pieces broken out of the sleeves, 
as at H, Figure 5. The open space gives a chance for foreign matter to 
collect, and the edges of the sleeves scraping the shaft create friction and 
heat, which, together with the collection of inflammable stuff in the cavity 
may, under certain conditions, cause a fire. 

Figure 6 is an illustration of a common occurrence in the hot-box 
line. The shaft is apparently liberally lubricated by the oil from the oil 
cup, but, unknown to the workmen, the oil channel is blocked at A, and 
no oil reaches the bearings. Heating, and perhaps burning out, of the 
bearings will occur at a critical moment, and a fire will be started before 
anyone is aware of it. Careful inspection of oil channels at stated periods 
is the remedy for this trouble. 

The writer has traced fire causes to the locating of revolving parts of 
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shafts too close to woodwork. In Figure 7, a recent case, the wood 
part is marked (c-c), and the shaft passes through a hole in it. Next to 
the wood there happened to be a hanger carrying a shaft bearing. One 
day a piece of cotton rope (B) got turned about the shaft next the wood, 
and revolving with the shaft, soon heated and resulted in a fire. 

The reason that rounded rope grooves in large rope power trans- 
mission systems sometimes heat to the point of starting a fire is that the 
rope (a), Figure 9, slips in the groove when the strain is increased. 
Smoking ropes and grooves are common in some places, and are danger- 
ous if the wheels are in an attic or out-of-the-way place where steps could 
not be taken to promptly shut off the power. Figure 10 shows the full 
rounded groove in section. I secure a remedy for this difficulty by 





9 10 i 


having the rope groove recut to a V-shaped angle, as infigurell. Then 
the pressure of the rope merely binds it tighter in the groove, and in- 
creased the bite, but will not permit the rope to slip. 

In a certain manufacturing plant they had a large wheel (d), Figure 
12, driving a small wheel (e), with the latter so close to the big wheel 
that the drive could not be operated unless the band (f) was very tight. 
This strained the bearing of the small wheel, and caused continual heat- 
ing. It was fixed by putting up a 
wheel at (g), and connecting it with 
the main wheel with a band, as shown. 
Then a second band (h) was run from 
this additional wheel back to the small 
wheel. The system is now running 
without any indication of heating the 
bearings of the small wheel. 

In a printing plant using some 
large presses they had a friction wheel 
of the form in Figure 13, joined into 
the overhead shaft. The inner friction 
wheel (a) would at times cling to the 
shaft (b), and sparking would happen. 

This was remedied by scraping 
the leather covered inner friction 
wheel, and applying to it a dressing 
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of castor oil. The opposite side was then thoroughly cleaned of gummed 
oil and foreign matter, and, after lubricating the bearings, the wheel was 
replaced, and since then has operated without sparking or binding. These 
friction clutches should be overhauled, scraped and cleaned occasionally. 
As the writer stepped into a machine shop the other day he was 
treated to the unique sight of a rattling iron belt pulley sending occasional 
live sparks into the air and directly against the wood ceiling. The 
workmen said this had been going on for a long time. An investigation 
showed that the hub of the loose pulley of the shaft had worn so badly 
that it permitted the wheel to drop over, as in Figure 14 and the flange 
striking occasionally on the other pulley at (d) produced sparks. This 
dangerous spark-throwing affair was fixed by removing the collar (e), 
then the worn pulley was slipped off, and the hub re-babbitted with a 
core and mold; after which the pulley remained true on the shaft, and 
ran without clicking and sparking. C. B. 


Unit System of Wood Floor Surface for Fire- 
proof Manufacturing Buildings. 
By Charles H. Patton (Member N. F. P. A.) 


The innovation, some years ago, of fireproof construction for factory 
buildings has established many economical and convenient departures in 
the manufacturing industry. Improved ventilation, light, safety, heat 
and power transmission, simplicity of processes, and lower maintenance 
cost, are but few of the advantages gained by the introduction of modern 
fireproof construction. 

Floor surface construction should conform from a fire-resistive and 
sanitary standpoint to other structural parts of the building. On operating 
floors wood surfacing is frequently made a requirement by the building 
owner. Directors of certain industries, such as machine shops, metal 
workers, textile plants and occupancies. which require the constant 
presence of employees about operating machinery, complain that floors of 
masonry or similar hard surface types are injurious to workmen. Factory 
hands prefer to work in rooms having floors of wood surface. Floors of 
recognized non-combustible types, such as concrete, stone, brick and 
steel, are considered objectionable because machinery cannot be readily 
reset and adjusted, and because such surfaces become slippery from 
grease and oil and emit a certain amount of dampness, the latter being 
injurious and tiresome to feet of employees. 
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A structure of fireproof material throughout excepting its floor sur- 
face is considered defective from a fire-resistive viewpoint. Builders 
and architects will doubtless recognize this fact, yet the welfare of work- 
men must be considered, and it is often found that floors of a combustible 
nature are demanded. 

-A continuous wood floor surface contributes a horizontal unbroken area 
of combustibility, in addition to the possibly combustible nature of the 
material resting upon it. Under some classes of occupancy this is more 
serious than under others. In time oil and grease or the natural dryness 
and wear of floor will tend to increase the inflammability of this surface. 
Therefore, it must be recognized that no small degree of value should be 
deducted from the merits of an otherwise fireproof building, where floors 
of wood surface are found. 





Concrete 
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Tyeicat DETAILS SHOWING 
THE 


Woon Floor CONCRETE CONSTRUCTION 


To minimize this defect, Bardons & Oliver, metal workers of Cleve- 
land, Ohio, in a recently erected fireproof building, adopted a com- 
mendable type of floor construction. . The supports of the same were of 
8-inch tile with reinforced concrete between and running parallel with 
tile, having two inches of concrete on top. The surfacing was of 3-inch 
cement finish in aisles between sections of 7-8 inch hard wood floors, 
nailed to filled-in nailing strips on which machines rest. The structural 
supporting members were protected steel columns and girders. 

The wood surface units cover about 65 per cent of the area of each 
floor, the balance, 35 per cent, being of concrete finish. The units are 
separated as shown in accompanying illustrations. The flooring consists 
of 14-inch maple, imbedded in concrete, and is laid flush with balance 
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Wood floor sections in fire Resistive building. 


of floor. Floor rests on 2x4 inch wood sleepers, filling between sleepers 
being cinder. Sleepers are covered with pitch, one ply of tarred felt 
lapped 4 inches, and an outer coat of hot pitch. An angle iron strip 
divides the wood layer from the concrete, the horizontal flange of which 
is imbedded in the concrete. The floor is rigidly laid and in such a 
manner as to prevent chipping of the concrete. The concrete layers divide 
the continuity of wood flooring, as shown. Electric current is supplied 
direct to machinery through conduits. 

On account of the broken areas of wood surface, all practicable re- 
quirements are thus met: The objections of employees are overcome, 
machinery may be easily reset or moved, and the floor combustibility is 
confined to small units. These units may readily be replaced, if found 
necessary. Floor boards treated with approved creosote methods would 
no douht completely eliminate any danger whatsoever from a fire getting 
even a foothold. 
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Rubber Boot and Shoe Factories, Their 


RUBBER BOOT AND SHOE FACTORIES. 


Processes and Hazards. 


By Chas. E. Macomber, Jr. (Member N. F. P. A.) 

The manufacture of Rubber Goods as a whole has several distinct 
divisions, which have not been very sharply defined. The Rubber Club of 
America has, however, made the following classification :— 


. Tires. 


. Clothing. 


Dr Ore & bo et 


~~ 


. Mechanical Goods. 


- Boots and Shoes. 
. Insulated Wire and Insulating Compounds. 
Druggists’ and Stationers’ Sundries. 

. Waterproof Fabrics (carriage cloths, hospital sheetings, etc.). 


. Hard Rubber Goods. 
. Reclaimed Rubber. 
10. Miscellaneous (all other lines). 
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According to-the /adia Rubber World the world’s supply of rubber 
for 1912 and 1913 is as follows :— 


Wild. 

Brazil © . 

West Africa 

East Africa, Penang, 
Rangoon, Assam, 
Madagascar, etc. 

Central America and 
Mexico . 

Guayole . 

Jelutong, etc. . 


Plantation. 


The amount of 


1912. 
40,500 tons. 
13,800 tons. 

4,000 tons. 
2,500 tons. 


7,000 tons. 
2,700 tons. 


70,500 tons. 


28,500 tons. 


99,000 tons. 


Estimated, 1913. 


39,000 tons. 
10,000 tons. 


3,000 tons. 
2,000 tons. 


2,000 tons. 
2,000 tons. 








58,000 tons. 


47,000 tons. 





105,000 tons. 


reclaimed rubber used, according to Herr Hoff, 
President of the German Rubber Manufacturers’ Association, is double 
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that of the natural rubbers. It may be interesting to note the amounts 
consumed by the various countries of the world, this list also being taken 
from the /rdia Rubber World. 


1912. 19138. 


England . ‘ . 14,500 tons. 17,500 tons. 
Germany ‘ - 16,000 tons. 16,500 tons. 
France . , - 9,500 tons. 9,000 tons. 
Russia. ; - 9,000 tons. 11,500 tons. 
Italy : ° . 1,500 tons. 1,300 tons. 
Japan and Australia 1,000 tons. 2,000 tons. 
America and Canada 47,500 tons. 47,200 tons. 


The market rubber comes partly from the northern part of South 
America, partly from Central America, in small quantities from the 
southern part of North America, partly from the hotter parts of Africa, 
partly from the two Indiesand Sanda Islands, and avery small part from 
Tonkin and Polynesia. 

The plantations i in Ceylon and the Malay Peninsula, when the *¢ Hevea 
Brasilienses” is in a state of cultivation, also play a very important part 
in the production of the world’s supply of rubber. This is readily shown 
in the preceding table. 

Rubber is a substance prepared from the milky juices of the various 
members of the Euphorbiacee, Artocarpacee, Movacee, the Aprocynacee 
and Asclepiadaceé and possibly other undetermined families or species. 

It is an unsaturated hydrocarbon, or to be exact, a mixture of such 
hydrocarbons, the approximate chemical formula being C,)>Hi,. Besides 
the rubber substance, rubber contains varying quantities of resins, con- 
siderable quantities of nitrogenous substances, and other organic materials. 

Besides real rubber pseudo rubbers are used to quite a considerable 
extent. These consist mainly of resins with a small per cent of rubber 
hydrocarbons, and are marketed in the shape of paste or flakes. They 
come chiefly from Liberia, Gold Coast, Gaban and neighboring countries. 

Besk or Pontianac, also called Gutta Yelutong or dead Borneo, is 
probably the most used. 

Most raw rubbers contain a quantity of mechanically added impurities, 
such as sand, wood, stones, vegetable matter, salts, etc., amd it is very 
necessary to remove these before proceeding to work it. 


RUBBER MILLS. 
(a) Boiling or Soaking: The first process. 


This consists of placing the crude rubber hams, ‘ biscuits” or 
‘* blocks,” as they are commonly called, in warm water where they are 
left for from 8 to 5 hours or even longer. This is to soften them so they 
can be readily cut into size for the washing machine. 
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(b) Washing. 

The washing machine or mill is a very heavily built piece of 
machinery, consisting of two heavy rolls ordinarily of 14 to 16 inches 
diameter and 40 to 60 inches long, their surfaces being corrugated. These 
run on a horizontal plane, and are arranged to revolve towards each other 
at a slow speed, They are equipped with a device for regulating the 
distance between them. 

There is always a spray pipe above the mill by means of which the 
rubber can be evenly irrigated with either hot or cold water. In com- 
mencing the process a plentiful supply of water is allowed to play on the 
rubber on the rolls to free it of the dirt and enclosed serum or uncoagulated 
juice. The water is also of advantage owing to the fact that wet rubber 
can be shredded and torn more easily than dry rubber, and that the violent 
mechanical treatment of the rubber on the rolls is less injurious the wetter 
and colder the rubber is worked. Any rubber particles which may be 
washed out are arrested by a strainer located in the trough beneath the 
rolls. 

When the washing has been satisfactorily accomplished it is the prac- 
tice in some plants to place the washed rubber on a machine with smooth- 
faced rolls, and under moderate flow of water, roll it out into sheets which 
can be readily hung up for drying. 


(c) Drying. 

The rubber as obtained from the washing machine is in sheets gener- 
ally about seven feet long. These are hung up for drying over smooth 
wood rods in festoons, or placed on perforated metal trays packed closely 
one above the other. Steam heat is generally used fordrying. The drying 
is conducted in some cases in rooms heated by steam coils; in others, a fan 
is used in conjunction with the steam coils. This feature will be consid- 
ered more fully under hazards. 

This method of drying is being superseded in many plants by the 
vacuum system of drying. In this process the sheets are put into the vac- 
uum chamber on perforated shelves, the chamber is closed and the temper- 
ature raised, and the chamber exhausted by means of an air pump. Com- 
plete drying is accomplished in this manner within one and one-half to 
three hours. The old method takes anywhere from six days to six weeks 
to accomplish the same results. However, some manufacturers object to 
the vacuum process as it is thought that the rubber substance breaks down 
in consequence of the heat. 


(d) Mixing or Compounding. 

This process from the manufacturer’s standpoint is undoubtedly the 
most important, for while all rubber articles contain rubber to a greater or 
lesser extent, they also contain certain other ingredients. These are not 
added with the idea of adulteration, but are necessary for giving the proper 
service conditions. 

The mixing mills are similar to the washing machines except the 
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faces of the rolls are smooth, and they are fitted with an arrangement 
whereby they can be steam-heated or water-cooled. 

First the raw rubber is placed on the rolls and run through until a 
fairly smooth cover is formed on the roll nearest the operator. As soon as 
it is in a sufficiently softened condition, the other ingredients are gradually 
added. The mixing is continued until all the ingredients are thoroughly 
incorporated, when it is cut from the roll and is now ready for the calen- 
ders. 

The mixing room is generally partitioned off from the main factory, 
and it is here that the various ingredients which are used in compounding 
are kept. Some of these materials are as follows :— 

Sulphur, the most important, for this element makes vulcanization 
possible. L.itharge, heavy calcined magnesia, slaked lime, various oils, 
resins, waxes, barytes, chalk, lampblack, coloring materials, such as sul- 
phide of lead, ferrous oxide, pitch cinnabar, Knapp’s golden sulphide of 
antimony, oxide of zinc and antimony oxide, sulphide lime, sulphate barium, 
etc. 

As fillers, chalk, barytes, kaolin, carbonate of magnesia, also ground, 
prepared, or reclaimed waste rubber, certain fibrous materials such as asbes- 
tos hair, woolen rags, graphite, etc. Shellac and other resins are used to 
a slight extent, especially in the harder rubbers. 

It goes without saying that the quantity and quality of materials other 
than rubber in a given mixing depend upon the purpose for which the 
goods are intended. 

Before anything more can be done to it, the mass of mixed rubber, no 
matter for what class of goods it is intended, must be run into sheets by 
calendering. 


(e) Calendering. 

The calendering machine is built with two, three or four rolls. This 
machine is heavily built, the rolls being arranged one above the other and 
are fitted with an arrangement for heating or cooling. 

In a three-roll calender, the kind mostly used, the bearing of the 
middle roll is fixed; the upper and lower rolls have an adjusting arrange- 
ment. All can be made to revolve at the same or at different rates of 
speed, this being for the purpose of proofing or frictioning fabrics. 

In large factories this work is done on a separate machine used only 
for this purpose. Calenders are generally equipped with an apparatus for 
reeling up and unreeling the material in process. 

Before starting the calender the stock is warmed on a mixing 
_ machine. Often before warming, as the mixture has been compounded for 

some time before being calendered, it is given treatment on an intermediate 
machine called the cracker, having one smooth-faced roll and one corru- 
gated. This machine, as its name would imply, opens up or kneads the 
rubber compound to quite a considerable extent. When it becomes of the 
proper consistency on the mixer, it is cut into small pieces and fed to 
the calender between the two upper rolls. It passes through these and 
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half way around the center roll, and is received on a cloth which runs 
between the center and lower roll, and is reeled up by the reeling device. 
Both the reeling and unreeling device have an arrangement for keeping the 
tension the same at all times. 

Four-roll calenders are used in a like manner, only three of the rolls 
are used for working and the fourth for receiving the rubber on the cloth 
sheet. 

Calenders are also used for doubling or for making a thicker sheet of 
the same or of different qualities of stock. 


In order to do this the sheet of previously calendered rubber is run 
through between the center and lower roll, and the new material is run 
through as before. The lower roll in this case, however, is brought up 
tight against the center roller. This results in a sheet made up of layers 
which cannot be parted again. 


Two-roll calenders are used chiefly for running a sheet which is to be 
cut up for solution, or where it is of no importance to obtain uniform 
thickness. 

In order to ‘* friction ” or impregnate the various materials, the three- 
roll calender is generally used, the upper and lower rolls moving at equal 
speeds, the center roll moving faster. 


The materials are run through in the same manner as in calendering 
the ordinary way. The lower roll in this case is brought up tight against 
the center roll, and the cloth, being run through instead of receiving the 
calendered sheet, is thereby impregnated with the rubber compound, as the 
variation of speed of the two lower rolls causes the compound to be forced 
into the fabric. 


Fabrics are coated in a like manner, only in this case the two lower 
rolls revolve at the same rate of speed and the rubber is not forced into the 
fabric as in the impregnating process. 


Rubber Boots and Shoes. 


Upper and sole boot and shoe stock are manufactured on calenders. 
Calenders used for this purpose are generally much smaller than those used 
for the manufacture of ordinary sheet stock, and in addition are provided 
with another roll on which is engraved the various designs of the soles or 
uppers which are in process of manufacture. 

This roll is pressed against the delivery roll of the calender so that the 
calendered sheet is received with the design of the sole or upper on it. 
These sheets are run out in short lengths and placed on cloth trays where 
they remain until wanted by the cutters. 


Heel stock is made up to the proper thickness with numerous layers of 
calendered rubber. It is then cut up into size to fit the heel molds. After 
placing in the molds they are put in a vulcanizing press and partially vul- 
canized. More will be said regarding this process under vulcanization. 
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({) Cutting. 

In this process the different pieces are cut out by means of dies or 
metal patterns, the process being practically the same as in a leather boot 
or shoe shop except instead of wood blocks being used to cut on, a heavy 
zinc sheet is used. No patterns are necessary for cutting the upper or sole 
stock, as the design rolled on the rubber shows where to cut. 

Heels, linings, inner soles, etc., are cut out with dies on a wood block 
in the same manner as in a leather worker. 


(g) Cement. 

Having taken up the various processes which are necessary to produce 
the parts used in making a rubber boot or shoe we will now consider the 
material which is used to bind the different pieces together. This is 
Rubber Cement. 

Cement is a mixture of unvulcanized rubber in a solvent, generally 
naphtha. The rubber in this mixture has been washed, dried and com- 
pounded, and got into sheet form. It is now cut into small pieces and 
placed in a churn with the necessary amount of solvent, when solution is 
effected. 

The use and manufacture of this article constitutes the greatest hazard 
of the business excepting possibly the varnish hazard. 


(h) Making. 


In this process the various pieces which enter into a finished rubber 
boot or shoe are assembled. Unlike a leather boot or shoe worker, where 
each operation is done by a separate workman, in this industry the whole 
boot or shoe is ordinarily made by one workman, although in some few 
factories the work is done by teams, each member doing some part of the 
operation. No attempt will be made to describe the different pieces used 
in a rubber boot or shoe factory. It can be noted, however, that some are 
made from frictioned or impregnated fabrics, others are coated fabrics, and 
some are made from gum alone. The shapes and qualities vary consider- 
ably with the various grades and manufacturers. 

The pieces are put together on lasts or boot trees similar to those in use 
in a shoe shop, cement being used to stick them together, the workman 
forcing down each piece on the other by means of a small metal roller. 

Most of the lasts are made of wood, but in some cases are metal. 
These are much better, for on the successive trips which they make to the 
vulcanizer the wooden lasts become very dry and are easily chipped, and if 
used in that condition might result in a poor boot or shoe. The metal lasts 
also have the advantage of not being inflammable. 


(i) Varnishing. 

After the rubber boots and shoes have left the makers’ hands, if they 
are to receive a bright finish they are given a coat of varnish before they are 
placed in the vulcanizer; if not, this process is omitted. The varnish is 
applied either by means of a brush or dip tank. The varnish used has a 
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linseed oil base, contains sulphur, and is thinned with naphtha and on this 
account presents the hazard of the process. 


(j) Vulcanizing. 

After leaving the making department and, where necessary, having re- 
ceived the coating of varnish, they are placed on skeleton frame metal cars 
and run into the vulcanizer or dry heater as it is generally called. 

In rubber boot and shoe factories the vulcanizing apparatus is simply 
a large air-tight room, preferably metal lined, having double walls with an 
air space between to prevent radiation. These are fitted with steam coils 
to provide the necessary amount of heat. 

The discovery of the process of vulcanization was made by Goodyear 
of New Haven in 1839 and up to the present time there has been no essen- 
tial change in the technical procedure. 

According to the Goodyear process, soft rubber is prepared by mixing 
mechanically with the rubber from three to fifteen per cent of sulphur, heat- 
ing, if possible, under pressure at a temperature of 125° to 250° F. 

The time of vulcanization, or heating (or curing as it is often called), 
is varied according to the amount of sulphur used, the nature of the rubber, 
and composition of the mixture; the way the heat is applied; the shape of 
the article being vulcanized, etc. 

In the process of vulcanization a chemical change takes place, the sul- 
phur combining with the rubber hydrocarbons. 

The properties of the material are essentially changed. These are due 
directly to the amount of sulphur in chemical combination. 

Its adhesiveness is lost, it becomes harder, is less easily acted upon by 
chemical agents and solvents and is not so sensitive to changes of tempera- 
ture, and its color is darkened. 

Vulcanization is most important from a manufacturing standpoint, for 
unless this is successfully accomplished poor goods will result. 

When vulcanization is completed the goods are removed from the 
heaters, taken to the inspection and packing and shipping room where they 
are made ready for the market. x 


FIRE HAZARDS. 
Crude Rubber. 


There is no fire hazard to this material. It is best stored in a cool, 
dark place, such as a basement, piled up loosely, so there will be no danger 
of heating, which deteriorates the stock. 


Washing. 

The washing machine presents no hazard. While there is considerable 
foreign material in crude rubber (wood, bark, stones, dirt and the like), as 
the process is entirely wet, and the machine is operated at a slow rate of 
speed (twenty to forty revolutions per minute), it does not seem likely to 
start fires. 
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RUBBER BOOT AND SHOE FACTORIES. 


Drying. 

This operation is generally conducted in lofts or such parts of the fac- 
tory as are not especially adapted for manufacturing operations. 

If the ordinary system of steam coils is used, care should be taken that the 
pipes are properly installed, resting on iron, bushed where they pass through 
wooden partitions or floors, and protected by screens, so there will be no 
danger of stock coming in contact with them. Should a system be in use 
requiring a fan additional precautions should be taken. 

The suction system of admitting air to the dry room is generally used, 
the air being drawn through a system of steam coils. Being hot and dry 
it absorbs the moisture from the rubber and is expelled. 

In this method the same precautions should be taken with the steam 
piping, and as fans are in use attention should be given the device for oil- 
ing, so there will be no danger of bearings heating. 4 

The air should be taken from outside of the building and ducts, if 
used, should not pierce floors or division walls. They should be-of ck ay 
fire resisting quality as the rest of the building or enclosure. 

In the vacuum system of drying there would seem to be no more 
hazard than there would be in the installation of a steam pump or similar 
piece of apparatus. 

The vacuum apparatus is of iron and very heavily built, and if proper 
consideration be given to the installation of steam piping, no hazard of im- 
portance should be created. 


Mixing or Compounding and Storage of Various Ingredients. 


The mixing mills in themselves do not offer any material hazard, as 
the temperatures of the material in process of compounding cannot be car- 
ried high, on account of the possibility of spoiling from this cause. 


The storage of the various ingredients may constitute a hazard, how- 
ever. 


As a rule these materials are stored in the compounding room only in 
sufficient amounts for immediate use, the bulk being kept in original pack- 
ages, which are stored in a warehouse or portion of the factory reserved for 
that purpose. 

Some of the materials which are found here and may cause trouble are 
as follows :-— 


Lampblack. This should be kept dry and stored in small quantities, 
preferably in metal containers with tightly fitting metal covers, for under 
favorable conditions it has been known to heat and ignite spontaneously. 

While sulphur is always found here, it in itself presents no special 
hazard, except that its presence would add fuel with the evolution of 
objectionable gases. 

There are also various oils, resins, waxes and the like stored here, 
but with proper care these should give no trouble. In fact, this is true of 
all the material used in the compounding of rubber. 
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Reclaimed rubber, which is used to a considerable extent in the 
industry, presents no greater hazard than the ordinary natural kinds. 


Calendering, Frictioning or Impregnating. 

This process presents no special hazard, as the degree of heat used is 
low, owing to the danger of spoiling the compound. 
Making. 

There would seem to be no hazard in the cutting operations. The 
entire hazard of making lies in the use of rubber cement. This is always 
used from‘small open pans holding about a quart. Owing to the cost of 
the material and the liability of the naphtha evaporating, it generally 
receives good care. 

A day’s supply only should be brought into the factory, and only 
enough distributed to the operators for immediate use. At the close of the 
day that remaining in the small pans should be returned to the container, 
which should ‘be removed to the cement house. 

In some factories naphtha is used for thinning the cement at the 
benches. This would seem to present a needless hazard, for the cement 
is easily made of the proper consistency, and if used in small quantities at 
a time there should be very little evaporation and thus no call for the 
addition of naphtha. 

. Lighting here should be incandescent electric. The making room 
should have at least half of its fire pails filled with sand and supplied with 
a scoop for using it, as cement fires are best put out by smothering. 


Cement. 

The hazard both of the manufacture and use of this article is due to 
the solvent used to get the rubber in solution. This isnaphtha. The kind 
generally used and most preferred is that having a specific gravity of .706, 
70° Baume, boiling at 180° F. and flashing and burning at ordinary 
temperature. 

The manufacture of cement should always be conducted in a detached 
building away from the main plant, well ventilated, and carried on without 
the aid of artificial light. If light be necessary, incandescent light should 
be used, the sockets to be keyless, the wiring run in conduit, the lamps 
enclosed in vaporproof globes, and the switches and fuses located outside 
of the building. 

The naphtha should be stored in an underground tank located 30 feet 
or more distant from any building, and pumped as needed to the cement 
mixing room. 

Power -for churns (these are best of the enclosed type) should be 
furnished from outside by means of shaft or some kind of a drive per- 
mitting a cut-off opening. 

While the speed of the churns is necessarily slow (owing to the ease 
with which rubber is electrified by friction and pressure), as a pre- 
cautionary measure it would seem advisable to ‘‘ ground”, all of the 
machinery. 
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The cement, except that in immediate use, should be stored in tightly 
covered metal cans. There are cans on the market designed for this 
purpose. 

If the plant be sprinklered the cement house should contain a standard 
system of automatic sprinklers, and in all cases the cement room should be 
provided with a steam jet of ample size for smothering fire, having an 
easily accessible valve, located on the outside of building. 


Varnishing. 

Some factories manufacture their own varnish. This should be 
manufactured in a well detached building. The building used for the 
manufacture of cement could be made large and a section of this building 
could be used, cut off by parapet fire walls, with no openings into the 
cement section. 

The varnish is made from linseed oil, which is bought, generally, in 
the raw state and boiled here. 

It is the writer’s opinion that this section should be made thoroughly 
fireproof, and that sprinklers might be omitted. Floor should be concrete 
and fitted with a drain leading to a blind pit of ample capacity, located 50 
feet or more from any building. 

The vessels in which the oil is boiled should be sufficiently large, so 
that the oil can in no way boil over. Coke or hard coal, it is believed, is 
best for fuel. Gas is sometimes used, but might cause danger, owing to 
drafts. 

Varnish also contains rosin or some cheap varnish gum; also sulphur 
in small amounts. ~ 

After the varnish is boiled for a proper length of time it is thinned 
down with naphtha. This hazard is similar to the cement hazard, and the 
naphtha should receive the same treatment here. 

Varnish should be stored in strong metal tanks, and pumped out as 
needed. It is often brought to the factory in pails. The best way would 
seem to be a system by which it can be pumped to the place where it is 
used. The writer has seen an installation where the pump is controlled by 
an electric device in the varnish room, arranged so that the pump can be 
started up or shut down at will. The piping is arranged to pitch back to 
the pump, so all varnish drains back to storage tank when pump is stopped. 

The amount of varnish in the factory should be limited to a day’s 
supply. 

Lighting in this department should be incandescent electric. Varnish 
room should be well ventilated and cut off from the main plant and 
vulcanizer room. 

Dip tanks, if used, should be installed to conform, where practicable, 
to the rules and requirements of the National Fire Protection Association. 


Vulcanization. 


Dry heaters, such as are used in this branch of the industry, should be 
located in a well cut-off section. The tin lining should be standard, atten- 
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tion should be given steam pipes to prevent contact with all inflammable 
material. They should be provided with a steam jet having an easily 
accessible valve, so they could be flooded with steam if necessary. 

They should also be provided with a standard system of automatic 
sprinklers, although the manufacturers, almost without exception, take 
issue to this, owing to the fear of premature opening of the sprinklers, as 
the presence of water during the vulcanization process would ruin the 
goods. 

Ventilators do not seem absolutely essential, as most of naphtha fumes 
have evaporated before the goods are put in the vulcanizers. 


Heel Vulcanizing Press. 


This consists of a simple press, the upper and lower plates or platens 
of which are hollow and are provided with connections for steam or cool- 
ing water. In most cases presses are of the hydraulic type, but are some- 
times manually operated. Some types of presses have intermediate platens, 
which are also adapted for steam heating and water cooling. 

The operation consists of pressing the molds containing the heels 
between the platens, heating same with steam and applying pressure. The 
molds remain in the press until it is desired to remove them, when pressure 
is released, molds chilled and heels removed. 

Heels for rubber boots are only partially vulcanized in the press, the 
vulcanization being completed in the dry heater. 


Inspection, Packing and Shipping. 

There would seem to be no special hazard to these features. 

There also obtain a few minor hazards, such as drying the fabric 
before frictioning or coating. As a rule dryers of the can type, such as 
are used in textile factories, are in use. These do not present any particular 
hazard. 

Conveyors are found to a great extent in some factories, and are 
arranged sometimes to cover almost the entire plant. If this be the case, 
attention should be paid to the manner in which they pierce the floor and 
division walls. 

In one factory which the writer visited very elaborate precautions had 
been taken to care for this hazard, the openings in floors where conveyors 
passed through having standard tinned automatic hatches, and at the 
division walls were enclosed in wire lath and plaster enclosures with 
standard automatic sliding fire door at openings, all the work having been 
done in a very strong and workmanlike manner. 


Summary: It will be seen from the foregoing that practically the 
entire hazards of rubber boot and shoe factories exist in the use and storage 
of naphtha and the preparations into which it enters. Therefore all known 
methods should be taken to safeguard this feature. 
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RUBBER COATED FABRICS. 


The processes necessary to produce this class of rubber goods up to, 
and generally including, calendering in some form are practically the same 
as are found in rubber boot and shoe factories. In order to avoid repetition, 
the reader will be referred occasionally to that portion of the article. 

Rubbér coated fabrics are made in two ways. The heavier coated 
fabrics are generally manufactured on calenders, the process being that 
described under Calendering in preceding articles. After the fabric is 
coated, it is dried; the coated side in sume cases receiving a coat of varnish. 
It is then hung up in festoons in a vulcanizer of the type ordinarily found 
in the rubber boot and shoe factory, where vulcanization takes place. 
When this is satisfactorily accomplished, the material is removed and made 
ready for the market. Sometimes it is desirable to give the completed pro- 
duct a special finish—a pebbled or grained effect. If this be the case the 
fabric is run between heavy rolls, the roll bearing on the coated surface 
having the desired design engraved on it, which by pressure is communicated 
to the rubber surface, this being done before vulcanizing. 

The other method is by means of spreading machines, which for some 
classes of work are more practicable. The coating compound, or ‘‘ dough,”’ 
used on the spreading machines is the source of the hazard of this process. 
After the rubber compound has been obtained in sheet form by calendering, 
it is necessary to get it into a state where it can be spread. This is effected 


by mixing it with naphtha in a churn of the type used in the manufacturing 
of rubber cement, and as this process is similar it should be safeguarded in 
the same manner. * 


A spreading machine consists of a table-like structure made up of steam 
coils, the newest type having a series of steam-heated plates instead of coils. 
At one end is located a roll. Above the roll, and running parallel to it, is 
a knife-like piece of metal, capable of being adjusted close to or away from 
the roll, the distance regulating the amount of ‘‘ dough” being applied to 
the cloth and the thickness of the coating. 

The operation consists of leading the fabric to receive the coating over 
the roll beneath the knife and across the steam table to a reeling-up device. 
The ‘* dough ’”’ or compound used for coating, which is of a semi-liquid or 
heavy cement-like consistency, is placed on the roll in front of the knife, 
facing the operator, and the reeling device is started, passing the cloth 
through the compound and under the knife, thereby coating the cloth with 
the compound. 

Not only is the ordinary naphtha hazard present, but, owing to the 
ease with which rubber is electrified by friction and pressure, there is 
always danger of causing a spark from static electricity which is generated 
in the process, and in this manner a fire is often caused, as naphtha fumes 
are present in large quantities. 

The coating operation is repeated, with thin layers, over and over 
until the proper amount of compound is spread on the fabric and evenness 
is obtained. 
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Vulcanization is often accomplished in a dry heater, as previously de- 
scribed. Sometimes the sulphur is not mixed with the spreading compound, 
so means must be provided to furnish the necessary amount. This is ac- 
complished by a process known as acid or vapor curing. A heater similar 
to that used in dry curing is made use of, except that it has fewer steam 
pipes, as the maximum heat desired is only about 150° Fahrenheit. The 
coated fabric is hung in festoons in the heater in which a number of shallow 
vessels containing sulphur chloride have been placed. The heat is applied, 
which causes the chloride of sulphur to vaporize and act on the rubber 
substance in the coating, vulcanization taking place. As the action of the 
chloride of sulphur is very pronounced, it is generally diluted with carbon 
bisulphide or carbon tetrachloride so that its action can be controlled. 
Should the carbon bisulphide be used as a diluting agent, its presence would 
produce an additional fire hazard, and so carbon tetrachloride would be 
safer for this purpose owing to its non-inflammability. 

When the cure has been far enough advanced, the heaters are opened 
for a few minutes to get rid of the excessive sulphur fumes. Ammonia is 
introduced which, being vaporized, stops or neutralizes the action of the 
sulphur chloride. The proportion of the reagents used and time of curing 
vary with the different compounds, and are considered trade secrets. 

Single texture fabrics used for waterproof garments are generally given 
what is known as a velvet or electric finish. This isaccomplished by means 
of ordinary potato or corn starch which is dusted on the coated surface 
before the fabrics are vulcanized. 

Oftentimes the fabric is made up of two pieces of cloth such as is used 
in making raincoats. This is obtained by forcing a piece of cloth onto the 
coated material by pressure from heavy rolls through which the fabrics 
are run before the rubber coating has dried to any great extent. These are 
known as double-texture goods. Vulcanization is accomplished in the 
ordinary way as described above. 

The rubber surface in some styles of coated fabrics has designs printed 
on it. The printing is done on a machine very similar to that used in calico 
printing. The inks in this case have as a base rubber dissolved in naphtha, 
in which are incorporated the various colored pigments. Aluminum and 
other materials which are not affected by the chloride of sulphur or 
ammonia vapor are used, as the printing is done before the fabric is 
vulcanized. 


Spot Proofing. 


Some double texture fabrics are given a treatment which is known as 
spot proofing for the purpose of making them more water repellant. In 
this process the exposed side of the fabric is given a treatment of a solution 
made up of paraffin, alum, vaseline and naphtha, also probably other 
ingredients, the exact composition of which is a trade secret. The opera- 
tion is conducted on a special machine built for the purpose, consisting of a 
series of rolls and tank containing the spot proofing mixture, together with 
the necessary drying arrangement. On account of the presence of naphtha 
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and the ease with which rubber becomes electrified, there is present at all 
times the possibility of a fire and explosion from a static discharge. 


HAZARDS. 


The hazards pertaining to the coating of fabrics where the calender is 
used, together with the varnishing and dry vulcanizing or curing, are practi- 
cally identical with those found in rubber boot and shoe factories, so the 
reader is referred to that portion of the article in which these processes and 
hazards are described. The hazards where spreading machines are used 
are somewhat different. 


Dough or Spreading Mixture. 


This is simply the compounded rubber which by means of naphtha and 
churning has been made of a dough or cement-like consistency. The 
hazard of manufacture of this material should be safeguarded in the same 
manner as described for the manufacture of cement, under rubber boot and 
shoe factories. 


Spreading Machines. 


These machines should be located in a detached or well cut-off section 
of the plant. The hazard of the operation is enterely due to the presence 
of the naphtha used in the spreading compound. Rubber being easily 
electrified by friction and pressure, and as it is thought by some engineers 
that the evaporation of naphtha also causes this phenomenon, the spreading 
machine should be equipped with devices for removing these static charges. 

The methods in use for guarding this hazard are as follows: All 
metal and moving parts of the machine are well grounded. Directly in front 
of the knife is located a steam jet. Bearing on the underside of the fabric 
is a wire which collects any charge which is not broken up by the steam jet. 

In some factories the speed machines are equipped with an electric 
device known as the Chapman Electric Neutralizer, which distributes 
alternating charges at high voltages in minute quantities to the places where 
the static charges collect. This works on the principle of the simple law 
of attraction and repulsion, that the static charge in any insulating material 
selects for itself the kind and quantity to exactly neutralize itself. 

According to investigation made by the Inspection Department of the 
Associated Factory Mutual Fire Insurance Companies, it has been concluded 
that if the humidity of the room where the spreading machine is conducted 
is kept at about forty per cent, there will be little danger of fire from this 
cause. 

It seems also advisable to install exhaust fans in the halls of the spread- 
ing room or building, near the floor, so that the naphtha fumes which settle 
towards the floor may be easily expelled. 

The dough or spreading mixture in the room should always be in small 
quantity and kept well away from the spreading machine in metal covered 
containers, owing to the inflammability of the vapors given off by the 
material, 
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Printing. 

The hazard in this process is found in the naphtha used in the solution 
of the rubber mixture which is used as a base for the inks, this being in- 
creased by the possibility of static charges formed in the process, which 
might cause fire and explosion. Printing machines should be treated in the 
same manner as the spreading machines, by limiting the amount of the inks, 
grounding the machinery and installing various other devices for getting rid 
of the static charges. 


Acid or Vapor Curing. 

The hazard of this operation, if the sulphur chloride is diluted with 
carbon tetrachloride, would seem to be little greater than ordinary dry 
curing: if carbon bisulphide, which is highly inflammable, is the diluting 
agent, all precautions which are taken when naphtha is present should be 
used. 

The vulcanizing agents are conducted to the evaporating dishes in the 
heater through lead pipes in the side wall of the heater, and as strong 
chemical action takes place when sulphur chloride and ammonia are mixed, 
great care should be taken that they are introduced at the proper time in 
order to avoid any danger of heating which might set fire to the heater and 
its contents. 

If the plant be equipped with automatic sprinklers, there would seem 
to be no good reason why they shou!d be omitted in this type of heater. 
Steam jets are also advised, and the room should be arranged so it would 
receive good ventilation to care for the corrosive vapors given off by the 
reagents. The amount of the reagents in the heater room should be small 
and should be kept in containers which are not liable to breakage. 

There are other forms of vulcanizing used in this industry: Where the 
coated side of the fabric is given a bath of a solution of sulphur chloride 
diluted with carbon bisulphide; also where the fabric is subjected to the 
fumes of molten sulphur. These are extra hazardous and requife special 
treatment. From the best information which could be gathered by the 
writer, these forms of vulcanization are not used in this country.to any great 
extent. 


Spot Proofing. 


This process like the spreading operation makes use of large quanti- 
ties of naphtha; the hazards being identical with it. The same treatment 
and devices applicable to that operation for protection should be taken here. 


‘Minor Hazards. 


In some factories the cloths are cut up and made into complete water- 
proof garments. The seams are mostly cemented instead of being sewed. 
Small amounts of rubber cement are used, and a hazard like that of the 
making room of a rubber boot and shoe factory is found on a small scale. 
The reader is referred to that portion of the article for a description of this 
hazard. 
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Conclusion. 


Like the rubber boot and shoe factories, the hazards of this branch of 
the industry are found in the use of naphtha and similar solvents, and should 
receive the same treatment in safeguarding. It is further accentuated, 
however, by the possibility of accumulating ‘static electricity in the various 
processes, which calls for additional treatment to take care of this feature. 


Thanks are expressed for the courtesy shown the writer by the Factory 
Insurance Association, A. M. M. Comee of Beacon Falls Rubber Shoe 
Company, the Messrs. Coughlin of Interstate Rubber Company, the J. P. 
Devine Company, the Farrell Foundry and Machine Company, and to 
various other rubber engineers who were consulted. 
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Elevated Tanks. 


Their Improved Design and Construction.* 


By W. O. Teague (Member N. F. P. A.) 


The elevated or gravity tank for fire protection systems has been 
from the first an important limited secondary source of water supply, 
and its value has increased greatly with the increase in number and 
size of tanks installed generally throughout the country, especially in 
those cities and districts where the public water supply is of low 
pressure, as is the case in Philadelphia. The tanks are usually located 
above buildings in cities and on detached towers in the country. A 
typical detached structure is shown in Fig. 1, which is a 150,000-gal. 
tank on a 242-ft. tower at the plant of the New York Shipbuilding 
Company, Camden, N. J. 

The tanks were first made of wood, but there are now as many 
being made of steel. Wooden tanks have been built up to 100,000 gal. 
capacity, although they are rarely larger than 60,000 gal., for above 
this capacity the steel tank is cheaper and more practicable. The cost 
of a 60,000-gal. tank of wood or steel erected on a 75-ft. steel tower 
is about $3,000. Steel tanks are built in large sizes, one of the largest 
being of 1,200,000 gal. capacity ; this one is 50 ft. in diameter and 90 
ft. high, and is supported by a steel tower 130 ft. high. 

Failures of tanks in service, involving loss of life and destruc- 
tion of property, have shown the need of more care in the designing 
and construction of them. To insure the best results, the following 
features should have attention. 


WOODEN TANKS 


The tightness and durability in the wooden tank depends chiefly 
upon the quality of the lumber and the details of its construction. 
Selected tank stock only should be used consisting of white cedar, 
cypress, white pine, Douglas or Washington fir, or redwood, and the 


* A paper read before the American Society of Mechanical Engineers. 
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lumber should be free from sap, loose or unsound knots, worm-holes 
and shakes, and be thoroughly air-dried. Both the staves and bottom 
are usually made up of 214-in. stock dressed both sides, for tanks up 
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Fie. 1 Typicat DetacHeD Tower STRUCTURE FOR ELEVATED TANK. Capac- 
ITy 150,000 Gat.; ELevation 242 Fr. to Bortom or TANK 


to 16 ft. in diameter and 16 ft. deep; for larger tanks 3-in. stock is 

used. Plank for this purpose should be full length without splices. 
The strength of the wooden tank depends principally upon the 

size and spacing of the iron hoops. The importance of the matter of 
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the hooping will be appreciated when it is realized that overstressing 
of even one hoop may result in bursting of the tank. The wooden 
tank being originally merely a development of the barrel where flat 
hoops were necessary to permit of tightening by driving them toward 
the enlarged middle, it was natural to use also flat hoops for the tank 
and the tank was also made tapered so that the hoops could be tight- 
ened by driving, although later they were tightened principally by 
hoop lugs. It was claimed that the tapered shape had also the advan-' 
tage of preventing the hoops from dropping down ever the tank, if it 
was allowed to remain empty and the staves to shrink from drying. 
The tapered shape of tank is not important, however, since a 
tank which has been allowed to dry up, has been seriously damaged 
thereby and cannot be made tight without extensive repairs, some- 
times necessitating the rebuilding of it. In fact most tanks are now 
made without taper and the hoops are found to remain where placed. 
The tapered tank costs somewhat more to build since the staves must 


Fic. 2 APPEARANCE or INSIDE SuRFACE oF Fiat BAND Hoop THAT RUSTED 
THROUGH AND FAILED ON WOODEN TANK 


be fitted more carefully and the design undoubtedly would have been 
entirely discarded long ago, except that some architects and pur- 
chasers believe a tapered tank presents a more pleasing appearance. 
The amount of taper is so small, being usually 1 in. per ft., thus giv- 
ing a batter of 1% in. per ft. to each side of tank; that its absence is 
hardly noticeable except on very high and small diameter tanks. The 
only objection to the tapered tank, however, is its extra cost. 

In the early studies of this subject, many serious failures of 
tanks were traced to weakening of the flat hoops by their rusting at 
the back where they bore against the staves, due to moisture from rain 
being retained between the surfaces of the hoop and staves. Fig. 2 
shows the appearance of the inside face of a flat hoop which rusted 
through and allowed a tank to burst. These failures were largely 
unpreventable, as it was difficult to properly inspect the condition of 
the hoops, and also impossible to paint them while the tank was in 
service. The use of hoops of round rod without welds has remedied 
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this trouble as their surface is nearly all exposed for inspection and 
painting, and also they are not so subject to corrosion since the ex- 
posed surface of a round rod is much less than that of a flat bar or 
band of the same cross sectional area. 


Round rod hoops are now being used exclusively on well built 
sprinkler tanks, and the flat hoops of a large percentage of previously 
built tanks have been replaced with them. It is, of course, advisable 
that the remaining flat hoops also be replaced, but if this is not done, 
the hoops should be carefully examined every few years to note their 
condition. In making such an examination, a round rod hoop should 
be placed on each side of one of the lower flat ones, within easy reach 
from the balcony; the flat hoop should then be struck smartly with a 
pointed hammer at intervals of a few inches all around to detect thin 
places, or else the hoop should be removed and examined. Examina- 
tion at wider intervals is not sufficient since the hoop may be in good 


Fic. 3 PREFERABLE DESIGN FoR END LuGs IN MALLEABLE IRON FoR RouND 
Rop Hoops 


condition at one point and be nearly rusted off at a point six inches 
away. If this lower flat hoop is found to be corroded materially, all 
the hoops should be replaced with round rod ones, or, if preferred, the 
flat ones may be retained and round rod ones placed between them. 

Another point of weakness in the flat hoop is at its connection 
to the cast iron lugs which is usually made by riveting. The use of 
round rod hoops; however, permits of a satisfactory connection to the 
lugs, but at first many tank failures resulted from the use of light cast 
iron lugs. These are now made of malleable iron, the best design 
being shown in Fig. 3. The hoops are so placed on the tank that the 
lugs do not come in a vertical line. 

Round rod hoops are so spaced that the stress will not exceed 
12,500 Ib. per sq. in. when computed from area at the root of the 
thread. The proper spacing can readily be found from the following 
formula: 
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Safe load for given hoops (Ib.) 
2.6 x diameter (ft.) x depth (ft.) ° 
depth used is the distance from overflow to point where hoop is to be 
located. The top hoop is placed 2 in. from the top of the staves and 
the spacing between hoops should in no case exceed 21 in. An extra 
hoop or two is placed at the croze to take the additional strain due to 
the swelling of the bottom planks. 

The tank roof, since it in no way serves to retain the water, has 
usually been nothing more than a make-shift cover. In the early days 
a single flat roof was used on outdoor tanks, but this held the snow 
and ice and required strong joist supports to keep it tightly in place. 
The snow also interfered seriously with the opening of the hatch 
giving access to the interior of the tank. A conical roof was then 


Spacing of hoops (in.) = The 


E>! 


Fie. 4 A Goop Design or DouBLE Roor ror ELEVATED TANK 


built over the flat one which remedied these difficulties. It also 
greatly increases the efficiency of the roof in preventing radiation of 
heat from the tank water in winter as it provides a. dead air space 
between it and the flat roof in addition to the one between the latter 
and the water, thus reducing the cost of heating in freezing weather. 
The conical roof also gives a better appearance to the tank top. A 
well built roof is shown in Fig. 4: It should be tightly fitted around 
the tank top to maintain the dead air spaces. 

The roof covering which was most generally used was the 
wooden shingle, but these were found to catch fire from burning em- 
bers which spread to the tank staves, weakening them so that the tank 
burst. Non-combustible coverings, such as galvanized sheet iron and 
composition roofings are now used. 
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Much trouble has resulted from leakage in the wooden tank, 
because it has not been firmly supported. The wooden tank is locally 
weak, not being of unit construction, and the lack of firm support has 
permitted working of the joints. It is supported only from the bot- 
tom, none of the weight being carried by the staves. Wooden beams 
were first used as supporting members, and these were placed on the 
roof of a building or tower as a grillage, and the tank bottom set on 
them. In time the wood rotted because of moisture from the tank 
bottom, permitting the tank to settle and causing leakage; there was 
also danger of collapse of the tank because of this weakening of the 
joints. The use of steel I-beams as grillage members as shown in Fig. 


- Fie. 5 Detain VIEW OF ARRANGEMENT OF STEEL I-BEAM GRILLAGE FOR Sup- 
PORT OF TANK 


5 avoids these difficulties. The beams should not be spaced over 18 
inches clear between edges of flanges, and the tank bottom is placed 
directly on the steel. 


STEEL TANKS 


When good tank lumber began to get scarce and to increase 
considerably in price, boiler and iron companies turned their atten- 
tion to the manufacture of steel tanks and towers, especially of the 
larger sizes. In the design and construction of these tanks, the manu- 
facturers have drawn on their extended and complete experience in 
boiler and bridge work, but the matter of properly supporting the 
tank had to be experimented with until experience with tanks in ser- 
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vice was available. The simplest form of steel tank is the flat bot- 
tomed one and tanks of this type give satisfactory service, provided 
the bottom is supported by a steel grillage as in the case of the wooden 
tank. One possible source of trouble is from corrosion of the bottom, 
and to prevent this in so far as possible the bottom plates are made 
somewhat thicker than is necessary for strength alone, and the grillage 
I-beams are of a height and spacing to permit of inspection and paint- 
ing of the bottom. When the tank is to be placed on a concrete tower, 
it may rest directly on a reinforced concrete slab with the bottom 
thoroughly grouted in place with neat cement. 


Fic. 6 Detar. of ATTACHMENT OF TANK SHELL TO TOWER POST AND CIRCULAR 
F GIRDER CONSTRUCTION 


The preferred form of a tank to be placed on a steel tower is 
that having a hemispherical or elliptical bottom. The construction in 
this form is cheaper than for the flat bottomed tank as the bottom is 
self supporting and a steel grillage is unnecessary. The entire bottom 
is also accessible for inspection and painting, and corrosion is reduced 
to a minimum since the plates are exposed to the air. 

Plates for use in steel tanks are made somewhat thicker than 
is necessary for strength in order to make them durable against cor- 
rosion. The minimum thickness is 4 in., except that 14-in. plates are 
used for roofs. The plates composing the lowest cylindrical ring are 
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5/16 in. thick for 60,000-gal. tanks and larger, and the bottom plates 
5/16 in. thick for tanks 75,000 gal. and larger. 

One of the weaknesses of steel tank construction in the past 
has been poorly designed connections of the tank shell to the posts of 
the supporting tower. When the posts have a batter, as is usually the 
case, the inward thrust due to the horizontal component of the weight 
is provided for by a circular girder consisting of 14 in. plate 24 in. 
wide, attached to the lowest cylindrical ring by an angle and stiffened 
by angles or a channel at the outside edge, as shown in Fig. 6. The 
posts also connect to the tank shell at this point and the design is such 
that the load will be transferred from the shell to the center line of 
the posts so as to avoid eccentric loading. A number of tanks built 
without circular girders have failed by the posts crushing in the tank 
plates. Others with the girder, but having eccentrically loaded con- 
nections to the posts have failed by bending of the upper posts. 

As the hydrostatic pressure on the tanks is comparatively 
small, it is not necessary to provide standard riveting for the thickness 
of plates used. The joints of the plates should be riveted so that the 
unit stresses on the net section of the plates and rivets will not exceed 
7500 lb. for shearing and 20,000 lb. for bearing. The horizontal joints 
are single lap riveted, except between the lowest cylindrical ring and 


the bottom, which are double lap riveted. The vertical joints also 
are single lap riveted except those in the lowest cylindrical ring, which 
are double lap riveted. ‘The rivets are entered from the outside and 
driven from the inside and the inside seams caulked. One of the strong 
features of the steel tank is that when once made tight, it gives prac- 
tically no trouble from leakage. 


TOWERS FOR ELEVATED TANKS 


Towers to support wooden tanks were originally built of wood. 
While the tanks were small in size, say up to 20,000 gal. capacity, and 
elevated to a comparatively moderate height, this construction proved 
fairly satisfactory. With the increases in size of plant buildings and 
extensions of them, considerably larger tanks and higher towers were 
required, and the builders, realizing the inadequacy of wooden con- 
struction under these conditions, began to make towers of steel. One 
manufacturer built towers of iron pipe construction having from four 
to twelve posts and the members connected by cast iron fittings, but it 
was practically impossible to provide resistance against uplift due to 
wind pressure, and with the tank empty the structure was in great 
danger of overturning. The inside of the pipe was subject to corro- 
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sion and as its condition could not be inspected or the surface painted, 
the metal might be greatly weakened without its showing on the out- 
side. These towers were sold largely in a knocked-down condition by 
mail order and erected by the purchaser who of course could not be 
expected to have expert knowledge as to their construction. Ob- 
viously, these towers should not be depended on for such an important 
use, and it is advisable to replace those already built with well-de- 
signed structural steel towers to forestall failure. 

The wooden tank manufacturers’ shops were originally fitted 
only with woodworking machinery, so that it became necessary for 
them to prepare for the fabrication of steel work. The managements 
not being experienced in structural steel designing, naturally selected 
the simplest design possible for the towers The posts and girts con- 
sisted usually of two angle irons, placed apex to apex and strapped 
together at intervals of several feet by tie-plates shop riveted to the 
angles. The column sections were spliced by angles which were shop- 
riveted at one end to the post; the other end was field-bolted in erect- 
ing the tower, as this was the simplest form of connection and the 
easiest one to make. Furthermore, it had the advantage that the 
bolting could be done by the regular erecters which made it unneces- 
sary to have first-class mechanics in the erecting gangs and to carry 
special tools. This, however, was not good construction and the man- 
ufacturers are now field-riveting these connections. 

» The struts were at first connected directly to the posts by bolts. 
This construction is objectionable because the bolts are apt to work 
loose and it does not brace the parts. The construction now used is 
that of gusset plates riveted to the posts and girts. The wind rods 
were clso connected directly to the posts at the girts. The bolt holes, 
as originally inserted through the post angles, weakened the posts 
since they reduced the net section. The rods are now connected to 
the gusset plates. The arrangement of these parts is shown in Fig. 
5. The diameter of bolt and thickness of plate are proportioned to 
provide proper bearing strength. 

The posts and girts of steel towers erected to support steel 
tanks, and to some extent wood tanks, are now largely made of chan- 
nels latticed on both sides or having a plate on one side. Other shapes 
such as the Bethlehem H-beam and two channels with an I-beam be- 
tween to form an H-section are also used to some extent. 

Competition in the manufacture of these structures has resulted 
in the use of too high unit stresses and as a result the posts, figured on 
a conservative basis as represented in case of other structural work 
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such as bridges, had a factor of safety of less than 4 and sometimes 
as low as 214. Failure has resulted, an example of which is shown 
in Fig. 7, a view of a large structure after a collapse. To obtain safe 
towers it became necessary, therefore, to set maximum allowable 
stresses. The loading of the structure consists of the weight of the 
structural and ornamental steel work, platforms, roof, piping, ete. 
The live load consists of the weight of the total volume of water; the 
movable load on the platform is assumed to be 30 lbs. per sq. ft. and 


Fie. 8 UNusvuaL Case oF LOADING or LARGE STEEL Tower STRUCTURE BY 
IcE; 60,000-GaL. TANK ON A 79-F'?. TOWER, UNINJURED AFTER THAW 


the wind load. The wind pressure is assumed at 30 lb. per sq. ft. and 
that on the tank is this pressure times 6/10 the projected area of 
tank and roof, and in the case of steel tanks, the curved bottom. The 
total wind pressure on the posts, struts, wind rods, ladders and riser 
boxing is assumed at 200 lb. per linear ft. of height of tower. 

An unusual loading of a steel tower structure by ice is shown 
in Fig. 8. The tank is 60,000 gal. on 79-ft. tower and is located at 
Richfield, Idaho. The ice coating was formed from repeated over- 
flowing of the tank during cold weather. When warm weather melted 
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Fig. 9 TypicaL ConstruCTION or FooTinG ror ANGLE IRoN CoLUMN 
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the ice, the structure was found to be uninjured. This experience 
illustrates the abuse a well-built structure will withstand. 

All parts of the structure are. proportioned so that the sum 
of the dead and live loads shall not cause the stresses to exceed those 
allowable. The principal stresses in such a tower structure are axial 
compression on gross section of columns and struis, axial tension on 
net section of wind rods, bending on extreme fibres or net section of 
rolled shapes, built sections and struts, and shearing of rivets. The 
axial compression on gross section of columns and struts is determined 
from the following expression: 17,100 — 57 a where ZL is the 
unsupported length of the member from centre to centre of 
connections in inches, and # the least radius of gyration in 
inches; the ratio = should not exceed 125 for columns and 150 


R 


for struts and minor members and the maximum compression allow- 
able as thus determined is 12,000 lb. per sq. in. The axial tension on 
net section of wind rods must not exceed 12,500 lb. per sq. in.; the 
bending on extreme fibres or net section of rolled shapes, built sec- 
tions and struts 16,000 lb. per sq. in., and the shearing for shop driven 
rivets, 10,000 lb. per sq. in. and field driven rivets 7,500 lb. per sq. in. 

The lower ends of the posts have not been as carefully designed 
as their importance requires. Frequently, in angle iron towers par- 
ticularly, no special attempt has been made to properly distribute 
the load to the base plate attached to the post footing. Cast iron 
plates were first used and the concentrated loading caused these to 
crack,- resulting in collapse or in throwing the structure dangerously 
out of plumb with possibility of failure of the foundation under this 
post. The present use of steel plates has improved conditions, but the 
design must be such as to distribute the load to them as shown in 
Figs. 9 and 10, which are designs that are being used quite generally. 

In anchoring the columns to the foundations, the diameter of 
the bolt at root of thread should be such as to withstand the maximum 
uplift due to the wind with tank empty, and to resist the shearing 
force at base plate. The bolts should be made from round wrought 
iron or mild steel rods without upsets. 


FOUNDATIONS AND SUPPORTS 


The foundation piers to support steel towers are usually made 
of concrete, consisting of one part portland cement, three parts clean 
sand and five parts broken stone. They are usually pyramidical in 
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shape and proportioned to suit soil conditions. ‘The allowable bearing 
pressures on soil will range from 1 to 5 tons per sq. ft., depending 
on the quality of the soil. Where the soil is moist or rather loose, a 
girt should be provided at the base of the tower to prevent spreading 
ef the posts. The allowable bearing pressures for footings should not 
exceed 400 Ib. per sq. in. for portland cement concrete and 200 Ib. per 
sq. in. for ordinary brick work with portland cement mortar, except 
when tank is to be rested on building walls, when the bearing plate 
should be figured on the basis of 125 Ib. per sq. in. 

The weight of the foundation pier when buried at least two- 
thirds of its height should be equivalent to the calculated net uplift 
due to wind pressure with the tank empty, that will be transmitted to 
it; otherwise it should be one and one-half times that amount. 

Where the tank structure is above a building, and the building 
walls are depended upon to act as supports, great care should be taken 
to determine that the construction is safe against collapse. In many 
cases, tanks are supported by building walls not originally built to 
carry them, but where a sprinkler system was later installed it was 
considered more convenient and cheaper to use the walls than to 
erect a detached tower for the tank. This has frequently been done 
without making a thorough inspection first of the condition of the 
walls, and, largely through ignorance, the necessary care was not 
taken to distribute the load. Many failures have consequently re- 
sulted and there are no doubt numerous cases of this kind where the 
tanks are apt to fall at any time. A serious cracking of the walls in 
such an installation is shown in Fig. 11. 

Inspection should be made of the quality and condition of the 
brick and mortar or other material used in the construction. The 
wall foundations should be examined as to construction and bearing 
on soil or rock. The condition of the bond between abutting walls 
should be noted and a general inspection made for sizable cracks in 
the walls. The thickness of walls and size and spacing of window and 
door openings should be measured and calculations then made to de- 
termine if the load of tank, water and trestle can be safely distributed 
over the walls. All unnecessary openings should be bricked or other- 
wise solidly filled in, and it may be necessary to sacrifice some open- 
ings to obtain the required strength. When the walls cannot be al- 
tered to support the load, the additional support required can be 
obtained by carrying stee] beams down inside the walls to a solid foun- 
dation, provided these do not interfere with occupation of or processes 
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carried on in the building. Otherwise it will be necessary to provide 
a separate steel tower. 

The proper strength of foundations is especially important 
because of the greater probability of loss of life from the falling of a 
tank from above a building as compared with the falling of a tank on 


Fic. 11 View or Supporting WALL THAT HAS CRACKED UNDER WEIGHT OF 
TANK 


a detached tower. The monetary loss is liable, of course, to be also 
much greater, as the water will undoubtedly wreck the building and 
cause heavy water damage. The building departments of cities en- 
deavor to obtain proper construction, but unfortunately they do not 
always succeed. The possibility of trouble is increased because of the 
divided responsibility of the tank builder and the architect. The 
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EXAMPLE OF PROPER DESIGN OF EXPANSION JOINT FOR WOODEN TANK 


Fig. 12 





Fic. 13 ExaMpLe or Proper DESIGN OF EXPANSION JOINT For STEEL TANK 
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former seldom concerns himself as to the strength of the supporting 
walls, assuming that the latter has given the matter proper attention, 
so he goes ahead and erects the tank according to contract. 


GENERAL FEATURES 


Tank fittings should receive careful attention to insure the 
reliability of the equipment. ‘The discharge or riser pipe is more 
serviceable if made up of cast or wrought-iron pipe, flanged or 
coupled, than one made up of bell and spigot pipe, since the latter is 
apt to leak at the leaded connections, necessitating removal of the 
frost-proof boxing to permit of repairs. A tank and tower is con- 
stantly swaying from side to side and this tends to loosen up leaded 
joints. Furthermore, the increased rigidity of the flanged and coupled 
pipe permits the use of a minimum number of tie rods. There are 
usually four rods connected, one to each post, at girt connections. 

The connection of the discharge or riser pipe to wooden tanks 
has usually been made by extending the pipe through ordinary cast- 
iron slip flanges bolted to the tank bottom on each side of the opening. 
The hole in the planks was cut larger than the size of the pipe to form 
a packing space which was filled when parts were first assembled. A 
better construction was used for steel tanks having a stuffing box and 
gland. Both types of joints were found to be unserviceable, however, 
the former because the joint could not be tightened when leakage oc- 
curred, and the latter principally because the iron to iron parts rusted 
together, which resulted in the breaking of some pipe fitting and the 
emptying of the tank. Examples of properly designed expansion 
joints forming tank connections for wooden and steel tanks are shown 
in Figs. 12 and 13, respectively. These have a bronze gland and 
ample clearance between the iron parts to prevent binding by corro- 
sion. The packing space is large and the joint is extended within the 
tank bottom to form a settling basin, to prevent sediment getting into 
the yard pipe and clogging the sprinklers at time of fire. 

A tightly constructed frost boxing should be placed around 
the discharge or riser pipe, and arrangements made for keeping the 
water heated by a hot water heater or a steam coil in the bottom of the 
tank. Designs of three-ply, two air-space boxings are shown in Figs. 
14 and 15. 

A tank level indicator or telltale is necessary to give a positive 
indication that the tank is full at all times. After many serious fires 
it has been learned that the tank had been partially or wholly empty 
at the start of the fire, and the lack of water had handicapped the fire 
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protection devices. Tanks may be left empty due to neglect, but 
usually so because of false indication of the telltale. The most used 
type of device for this purpose is the float in the tank water, operating 
a target sliding on a scale fixed to the outside of tank. Obviously, 
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Fig. 14 DersiGN or EFrriciIENt Frost-Proor SQuaRE BoxING ror ENCLOSURE 
or Riser Pire To TANK CONNECTION 





Fig. 15 DesigN oF Erricrent Frost-Proor Rounp BoxINe FoR ENCLOSURE 
or Riser PiIrE TO TANK CONNECTION 


these are subject to sticking due to their mechanical construction and 
exposure to snow and ice in freezing weather. The ordinary pressure 
gage has been largely used but cannot be positively depended on, since 
it is seldom, if ever, tested and the parts stick, causing false readings. 
There are several types of electrical telltales operated by a float, but 
these are complicated and easily gotten out of adjustment. Attention 
is also necessary to maintain the electrical current. 
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The most reliable telltale is undoubtedly the mercury gage, an 
adaptation of which for this purpose is shown in Fig. 16. This gage 
was developed by the laboratories of the Associated Factory Mutual 
Fire Insurance Companies. It should be placed indoors where it will 
be observed and cared for. The mercury pot is then piped to the 
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Fic. 16 Detaits or Mercury GaGE ror INDICATING WATER LEVEL IN TANK 


riser pipe on the tank side of the check valve, and the gage board ad- 
justed after filling the mercury pot. The gage is readily tested by 
opening the pet cock on the water pipe. If water continues to flow 
under constant pressure, the appafatus is in operative condition ; 
otherwise, the pipe is clogged or there is a valve closed. 
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The painting of steel tanks and towers and of the iron hoops 
of wooden tanks is very important to prevent corrosion. Steel plates 
and shapes should be given the usual priming coat at the shop. The 
surface of the metal should be thoroughly cleaned of mill scale, rust 
and grease and be perfectly dry before applying the paint. A good 
paint for the first coat is made by mixing 20 lb. of red lead and 10 Ib. 
of zine oxide with 3 qt. of boiled linseed oil, the red lead and zinc 
oxide being ground in. This amount of paint will cover about 50 sq. 
yd. of surface. A second coat should be applied after structure has 
been erected. For this a more durable oil or asphaltum paint should 
be used. 

The inside of a steel tank should be repainted, usually every 
two years, or oftener, if the paint shows signs of peeling or wear. The 
outside of the tank and the tower should be repainted at about five- 
year intervals. The surface should be carefully cleaned either by sand 
blast or by steel brushes or scrapers. 

The iron hoops of wooden tanks should receive a priming coat 
as for structural steel and a second coat after assembly. They should 
be repainted when necessary. The advisability of painting wooden 
tanks exposed to the weather is an open question although a large 
percentage of the tanks are painted. There is no doubt but that paint 
protects wood under ordinary conditions, but the objection raised to 
its use on tanks is on the ground that the tank water percolates 
through the staves and is prevented from evaporating as it is held 
under the paint and this is likely to set up dry rot in the wood. It is 
well known, however, that dry rot does not occur when wood is com- 
pletely immersed but rather when it is in a moist condition in the 
presence of some heat. This objection is not considered well-founded 
and as a rule the tanks are undoubtedly preserved by painting. 

The life of properly constructed equipments depends largely 
upon the care and attention given to them by property owners. The 
tanks should be used only for fire protection. The practice of using 
a foot or so of water from the top of the tank for mill purposes is ob- 
jectionable as the tank collects a larger amount of sediment from the 
water which is constantly being supplied than it does when used for 
fire service only. This sediment is likely to settle in the sprinkler 
pipes and either clog them completely, or, if the sprinklers are open, 
seriously interfere with their discharge. If water is drawn from the 
bottom for mill purposes the tank may be empty when needed for fire 
service. Furthermore, the fiuctuation in water level is apt to result 
in shrinkage of the upper ends of the staves of wooden tanks, causing 
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leakage and hastening corrosion in the steel tank by the repeated 
wetting and exposure of the sides to the air. 

Manufacturers in general have awakened to the advisability of 
following the best practice in the designing and construction of tanks 
and towers as represented by the foregoing, and are now making 
structures which are serviceable and safe. 


Collapsing Water Tanks. 


By David S. Beyer. 


(Manager Accident Prevention Department, Massachusetts Employees Insurance 
Association. ) 


(Member Committee on Safety to Life, N. F. P. A.) 


The following data on collapsing water tanks has been compiled 
with the idea of showing the results of actual tank failures from the stand- 
point of personal injuries, also the causes of these failures, and the method 


for avoiding similar accidents in future. 

With this end in view, an effort has been made to secure accurate 
information on as many cases as possible of water tanks which have col- 
lapsed during the past few years. This information has been obtained in 
most cases directly from the plants where the accident occurred, records as 
to the location of these plants having been furnished by various Insurance 
Companies, Boards of Fire Underwriters, etc.* 

References were secured on about eighty tank precipitations, but 
only sixty-five of these were tabulated on account of the fact that it was 
impossible to get sufficient details in a number of cases to warrant including 
them in the list. Those which are given, however, undoubtedly illustrate 
the principal causes of tank failures with considerable accuracy, 


Data on Sixty-five Cases Occurring Between 1900-1913. 


Tanks located over buildings in fifty-three cases. 

Persons injured in fifteen collapses (fifty-six cases reported ), fifty-nine. 

Persons killed in eight collapses (fifty-six cases reported), ten. 

Property damage in thirty cases reported, $350,000. 

Tanks new to seventeen years old; capacity, 5,000 to 50,000 gallons. 

Collapses occurring out of working hours in twelve cases reported, 
nine. 

*Indebtedness is particularly acknowledged to Mr.Thomas W. Donaldson, Manager Maryland 


Casualty Company, New York, who has written several interesting articles on this subject and who 
kindly furnished considerable information that he had already collected. 
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Number of 
Collapses Cause Age 


19 Corrosion of flat hoops. 


Poor design of supporting 
structure. 


Weak building walls sup- 
porting tank. 


Poor workmanship in 
erecting. 


Use of defective matezials. 


Corrosion of metal or 
rotting of timber sup- 
ports. 


Supports weakened by fire. 


Storms. 


Overloading of building 
floors. 


Two—6 yrs. old. 


Two—8-9 yrs. 
Four—10-12 yrs. 
Two—15-17 yrs. 


Four—new. 


Four—new, 


Others not given. 


Three—new. 


Others not given. 


One—new. 


Two—li yrs. old. 


One—5 yrs. old. 
One—9 yrs. old. 


Others not given. 


Not given. 
One—49 yrs. old. 


Others not given. 


Not given. 


Age of others not given. 


Age of others not given 
but probably new. 


Building walls under- 
mined in four cases. 


One,—poor bracing dur- 
ing repairs. 


Five collapses caused by 
decay of wood timbers. 


One,—telephone wires 
on tank contracting in 
cold weather. 


Not properly tank fail- 
ures. 


Unknown. Not given. 


At least ten persons were killed and fifty-nine injured as a direct 
result of these failures in fifty-six cases where information on this point 


was given. This figure does not include thirty-two persons killed in the 
Herald Building disaster (Montreal), as the latter is credited to overloading 
of floors rather than to failure of the tank located on the roof. 

Property damaged in thirty cases reported averaged almost $12,000 
per case, indicating a total loss of approximately $1,000,000, provided the 
same ratio is maintained for the entire eighty cases. This does not take 
into consideration damages awarded as the result of personal injuries, or 
the indirect loss through interference with operation of plant and resultant 
cancellation of orders, etc. 

As might have been anticipated by those familiar with the subject, 
the largest number of accidents in any one classification, (nineteen) occurred 
from the corrosion and failure of flat hoops. In several instances the tank 
had been inspected shortly before the accident occurred, but the hoops 
showed no external evidence of weakness. The number and seriousness of 
these accidents is sufficient to warrant changing flat hoops to round ones in 
all cases. 

The erection of tanks on building walls which are not sufficiently 
strong to support them is another serious cause of failure. This, together 
with poor design of supporting structures, indicates that the ‘* human 
element” is probably the most prominent factor in the occurrence of tank 
failures, The surprisingly large number of twelve cases, out of a total of 
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twenty-seven in which the age was given, were new tanks, just being filled 
for the first time ! 

In one instance the architect who designed the tank misplaced a 
decimal point, and the load was accordingly figured at only one-tenth what 
it should have been. Fortunately in this case the trestle began to give way 
when the tank was only partially filled, and the mistake was discovered 
before serious damage was done. 

Three cases were caused by storms, but the percentage of failures 
from this and other natural causes which could not reasonably be antici- 
pated is notably small. If the nineteen cases due to corrosion of flat hoops 
(which might be avoided by substituting round ones) are included in the 
‘¢ preventable” class, considerably more than half of the total loss could 
have been avoided by the adoption of proper precautions. 

One interesting feature brought out by the correspondence on this 
subject was the relatively large number of cases in which the failures 
occurred in the early morning, on holidays, Sundays, or at other times 
when there were no employees in the building. Nine out of twelve cases 
in which this matter was specifically referred to, came in this class, One 
of several characteristic letters reads as follows: ‘‘ There were no per- 
sonal injury cases of any kind, due to our special good fortune, as the acci- 
dent happened about ten or eleven o’clock in the morning; we feel we 
came out very lucky.” But for this element of fortunate chance, the 
number of persons killed and injured might have been very much higher, 

it is probable that many additional cases of tank failure resulted 
during the past thirteen years, of which no record came to light in this 
investigation. The above results, however, are sufficient to indicate con- 
clusively that tanks over buildings constitute a serious catastrophe hazard. 

The Vice President of one of the plants which was wrecked by a 
falling tank, expressed himself as follows: ‘* This was one of the most 
disagréeable experiences of the writer’s business career, and had the col- 
lapse taken place during the daytime, it would have killed somebody on 
the top floor and created a panic on the next floor beneath where about 
two hundred, girls were working, and it makes me shudder now to think of 
the consequences. I never see a tank on the top of a building but I want 
to tell the manager my experience, in the hopes that he will take it down.” 

It would be well indeed if other managers could profit by this expe- 
rience and see that every precaution is taken for the safe construction and 
maintenance of their overhead tanks, without waiting until the lesson is 
repeated in their own plant. These precautions should be along the fol- 
lowing lines :— 

1. Careful checking of design of tank. 

2. Careful checking of strength of supports. 

Thorough and competent supervision of materials used, and 
workmanship during erection, 

Use of round hoops only. 

Periodic inspections for corrosion, rotting, etc. 

Periodic paintings for reducing such corrosion and rotting. 
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Twenty thousand gallons of water weighs approximately eighty-three 
tons. If it is located twenty feet above the roof and falls, it strikes the 
building with a force of 1,666,000 foot-pounds. This is equivalent to a 
fifty-ton locomotive going at the rate of thirty-two miles per hour, so it is 
not surprising that such an accident may completely: wreck a large and 
apparently strong building. 


Barium Dioxide. 
(Barium Peroxide BaO:) 


Norse. A description of this material and its hazards w as given in QUARTERLY, Vol. 3, No. 1 
(July 1909), Recently two fires in this material have been reported which are of interest. 


H-9078. At 9.30 a. m. the fire department responded to an alarm 
turned in on account of fire in a wagon load of peroxide of barium con- 
tained in wooden barrels which were being hauled by a transfer company 
from the United States Custom House to railroad freight station. The 
wagon and its contents (eight barrels) were completely destroyed. The 
team was unhitched and saved. 

At 10.35 the same morning the fire department was again called on 
account of fire in another wagon load of the same material being sim- 
ilarly transported by the same company from the custom house to the 
railroad freight station. This wagon was partly destroyed, and out of 
the seven barrels of barium three were saved. This wagon nearly reached 
the platform of the freight station when the fire broke out, and an em- 
ployee in the freight station was quite severely burned from splashing of 
the burning material when he used a hose on the fire from an inside 
standpipe in the station. The drivers of the wagons stated that there 
was no one else riding in the wagon; that they were not smoking; and 
that there was no light nor fire of any kind which could have started com- 
bustion. They stated, however, that the barrels were not tight and that 
the powdered mineral was leaking through the joints in the staves. The 
distance traveled was about twelve blocks and consumed about thirty 
minutes, during which time the barium, which had leaked out of the 
barrels, was exposed to the sun, the temperature at the time being about 
ninety degrees on the street. The drivers stated that no explosion took 
place, but that suddenly the entire wagon burst out in flames. 

Upon inquiry of the United States Custom House, it was found that 
this barium was part of a shipment of thirty barrels received at the 
Custom House in April from the Hedworth Barium Company, Newcastle- 
on-Tyne, England. Each barrel was marked to weigh about 1,250 
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pounds and bore the following labels: A white label reading, ‘‘ Notice to 
Stevedores—these goods to be handled with great care;’” and a yellow 
label reading, ‘‘Notice to railroad employees—this package contains an 
inflammable, keep fire and light away, sweep up and remove carefully 
contents of broken package.’’ This yellow label was a requirement of 
the Interstate Commerce Commission to be posted on barium in transit 
(and other goods of like nature). The barrels of this shipment were in 
poor condition and some of the contents had leaked out and were scattered 
over the floor of the Custom House. 

Another shipment of fifteen barrels of barium was also found stored 
in the Custom House, shipped by the same English firm and consigned 
to a drug company. The barrels of this shipment were in better con- 
dition and there was very little leakage. These barrels were not marked 
with the yellow ‘‘inflammable’’ labels mentioned above. 

The Custom officials stated that they were not aware of the danger- 
ous, inflammable nature of these goods; that, as usual, before storing 
goods of an unknown character the United States drug examiner, and also 
an official of a large local chemical manufacturing company had been con- 
sulted, and both had pronounced barium to be absolutely harmless as far 
as fire hazards were concerned. The officials, however, ordered the stock 
then in storage to be removed and refused to store future shipments in the 
Custom House. The transfer company also refused to handle any more 
of these goods. 

All the circumstances lead to the conclusion that in this case spon- 
taneous combustion took place when peroxide of barium became exposed 
to the air and sun. Barium being a carrier of oxygen is used in quite 
large quantities in the preparation of hydrogen peroxide and for other 
purposes, and large stocks are handled by chemical manufacturers and 
manufacturing druggists, and from investigation it seems that those who 
handle this metal, even chemists, are not aware, or at least do not con- 
cede, that its use and handling involve any special fire hazard. In the 
preparation of peroxide specialities the oxygen is extracted from barium 
in a liquid solution, the residue, after the oxygen is extracted, being 
practically worthless. Barium, being one of the most important carriers 
of oxygen, is also used in the preparation of oxygen gas; in that case the 
oxygen is liberated from the barium under heat. The German authority, 
Dr. Von Schwartz, states that the liberation of oxygen by carriers is 
effected in an atmosphere of inflammable gases or vapors, or in direct 
contact with certain organic substances such as resins, etheral oils or 
mineral oils, and if the temperature is merely slightly elevated an imme- 
diate ignition of these substances may occur if the circumstances are fav- 
orable; and that certain carriers of oxygen will ignite organic substance 
even at the ordinary temperature. 

It would seem that the principal danger in transportation of this sub- 
stance results from leakage and exposure to the air through containers 
which are not tight or damaged. The British manufacturers (mentioned 
above) ship in wooden barrels which are lined inside with paper and 
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waxed canvas. German manufacturers, on the other hand, ship in metal 
drums. A representative of the railroad company’s Bureau of Explosives 
advises that recently four carloads of barium have been completely 
destroyed by fire while in transit. 


H-9284, In a general freight warehouse, transferring all kinds of 
freight between boats and trains, fire originated in or close to a barrel of 
crude barium peroxide, around which flour and feed were piled. Fore- 
man claimed that the barium peroxide exploded. Post against which the 
barrel stood was slightly scorched as by a single flame; the roof beams, 
twenty feet above barrel, were also scorched in the same way. 

Experiments conducted with samples of the same shipment of barium 
peroxide indicate that fire originated in the explosion or sudden decom- 
position of the barium peroxide into barium monoxide and oxygen, the 
free oxygen combining with flour and feed dust and causing spontaneous 
combustion with an explosive effect. Experiment showed that the appli- 
cation of a slight degree of heat to a mixture of grain dust and barium 
peroxide was followed by sudden spontaneous combustion. It seems very 
possible that in the case of the fire reported above, friction in the presence 
of the barium peroxide and flour dust caused spontaneous combustion, 
which was the direct cause of the blaze. 


DEPARTMENT OF FIRE RECORD. 


Department of Fire Record. 
Cotton Mills—Fire Record. 


There is probably no class of property which has received more study 
by fire protection engineers than cotton mills. The record given in this 
issue is based on fires for the years 1912 and 1913 only, and consequently 
permits of a comparison between present conditions and those of a few 
years ago which were contained in the April, 1909, QuarTeRLy, which 
will be referred to as the old record. This old record embraced 4,510 
fires, in 1,423 of which automatic sprinklers operated. In some of the 
tables the values of this old record have been given in heavy type to assist 
in the comparison. The efficiency of water supplies to sprinkler systems 
has been illustrated by diagrams which help to bring out many of the 
interesting points in such a study. 

The new record of cotton mill fires does not present any radical dif- 
ferences from that given in the April, 1909, QuaRTERLY. As may be 
expected, the fires originating from pickers, openers, etc., constitute 
approximately one half of the known causes of cotton mill fires. It is 
interesting to note a slight decrease in the number of fires due to spinning, 
especially in view of the fact that our table of losses indicates that fires 
occurring in spinning rooms have a high average loss. The fires attributed 
directly to matches have doubled in amount, which would seem to indicate 
that the American people are becoming more and more careless with 
matches, The increase in the percentage of fires due to lightning is 
noticeable but does not offer any ready explanation. Taken as a whole, 
the record apparently indicates more attention has been given to special 
hazard causes, since that figure has dropped from 85.6 per cent in the 
old record to 79 per cent in the new record. 

The causes of the fires naturally influence the statistics showing the 
rooms in which fires occur, so practically the same differences between 
the two records are found as were indicated in the tables of causes. Fifty- 
six and eight-tenths per cent of all fires occur in the picker or opener 
rooms, while 7.5 per cent are in the conveyor tube, and 10.6 per cent in 
the carding room. 

It is always interesting to study the amount of loss in fires and 
particularly the relation of this loss to the location of the fire. A table 
giving this information in the buildings where sprinklers were installed 
has been prepared and brings out several important points. Many people 
have the impression that picker fires under sprinkler protection are trifling 
matters and should not be given serious thought even if they do occur 
frequently. Although an average of $284.37 for such fires is small in 
proportion to the total value of the property, nevertheless several such 
fires each year make up an appreciable total. It should also be noticed 
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that waste house fires average $349.39 as compared with $297.46 in card- 
ing rooms, and $295.83 in conveyor tubes. The most important fact 
brought out by this table is the high average loss in spinning rooms, 
namely, $1,242.26, which value was not influenced by any especially large 
individual loss. 

The percentage of day fires was 84.9 per cent as compared with 88 
per cent in the old record, and the percentage of fires while the plant 
was in operation remains practically the same, being 90.9 per cent as 
compared to 92 per cent in the old record. It is worthy of note that a 
slight increase has taken place in the number of fires discovered by the 
watchman, with a corresponding drop in those discovered by employees. 

The effect of automatic sprinklers in the new record does not show 
so large a percentage of fires extinguished or with no claim as in the old 
record, but on the other hand it is much more favorable in respect to large 
loss and unsatisfactory fires. It is indeed a remarkable showing for a 
class of property as hazardous as cotton mills, to be able to find only two 
unsatisfactory and five fires having a loss of more than $5,000 out of 578 
such fires reported. It should be further considered that in every one of 
these the fire had a sufficient start to cause the sprinklers to operate. 

The conclusion to be drawn from a review of such a record can only 
emphasize the tremendous value of automatic sprinklers as a means of 
protection, particularly in this class of property. In general, it would 
seem as if the showing of the new record is better than that of the old 
record, and indicates a slow but steady improvement in cotton mills as a 
fire risk. 


Cotton Mills—Fire Record.’ 


Total Number of Fires Reported in 1912 and 1913, 822. 
1. CLASSIFICATION OF CAUSES. 


Summary. 
Common Causes. 


Per Cent Per Cent 

No, of of Common of Known See 

Fires. Causes. Causes. Note. 
Lighting ....-cccccccccccccccsces ae 15.2 3.1 3.8 
DIE Si okies Sauk e ot Hhnda bee eaSD OR 85.8 7.4 3.5 
DEIRCOIEDGOUS a 6:k'c visa 6 cio 008's cee eeec 14 9.7 2.0 0.4 
Rubbish and Sweepings.....-....+++ 11 7.6 1.6 0.4 
Locomotive Sparks....++--seeeeseee 5 3.4 0.7 0.1 
Spontaneous Ignition .........+...- si oe 3.4 0.7 0.4 
Lightning .....-ceesceesecscscrecee BL 14.5 3.0 1.4 
Heating ...ccesccecescceccccceees a 2.1 0.4 0.1 
MN she abe 6 cas OR eee be ees - 12 8.3 1.7 2.5 


Total osconssvqcesvscecsencece - 145 100.0 
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Special Hazard Causes. 


Per Cent Per Cent 
of Special of Known 
Hazards. Causes. 


Stock Conveyors, etc 11.0 8.7 

Miscellaneous 2.7 2.2 

Spontaneous Ignition in Dye House... 0.5 0.4 

Raw Stock. 0.9 0.7 

Wradtt Tams kk 6cc vecekinwscnkecess 1.1 0.9 
2.7 

Fly Frames 2.3 

Twisting .... 

Cop Breaking (Thread Extractor).... 

Dust Rooms and Collectors 

Spinning 

Finishing 

Carding ...csccccccccsccccccace owe 

PERE Fda ea cb ne 3a ee 

Weaving 

Drawing «.-ee+ secceeccccens 


Caio: CREE x vane 66 os euee ateued 
Special Hazard Causes ......+..00. 
Incendiary . 

Exposure Sirk shikeudtun aka dank oes 


Total Known Causes.... 
Unknown Causes . ose. ccceccccce 


SOM cA ver Cee ube 


NorTe.—Figures in heavy type refer to old record on Cotton Mills published in April, 1909, 
QUARTERLY, which record included 4,510 Cotton Mill fires. 
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Details of Causes. 


Under this heading are given brief descriptions of fires caused by unusual 
conditions, or which are of an educational value in emphasizing 
different hazards. Fires caused by ordinary conditions 
or well understood hazards may not be included. 


Electrical. 


S-13802. An employee who was working in the screen dry room 
started to move an electric light, the wiring of which was wound around 
the sprinkler pipe, when a spark flew from this wire into the stock on 
screen, setting same on fire. The electric wire was an old one and prob- 
ably had defective insulation. 


S-14606. Fire was first seen by the picker tender on the floor and 
around the leads from the motor to the oil switch. Employee at once 
seized a small hose and attempted to extinguish it, but as there was con- 
siderable loose cotton on the floor between the feeders and the bins the 
force of the hose stream merely spread the fire into the cotton bins. 
Fifteen sprinklers opened, most of them over the cotton piles, and after 
considerable difficulty the fire was finally controlled and extinguished by 
the sprinklers and mill fire brigade using two large hose streams. 

Examination of the motor switch showed that the arcing, which 
probably started the fire, was very severe and apparently caused by oil in 
the reservoir becoming low, and a short circuit or heating of the switch, 
due to overload of machine, caused the oil to take fire; or else arcing 
across the terminals burned a hole through the switch case, fire dropping 
onto the floor from this. 


S-12708. When starting on his round, the watchman heard water 
running and found a sprinkler operating in the card room in the third 
story, and upon going to the spinning room in the top story found the 
switch box entirely consumed and the post on which it was fastened, ablaze. 
He extinguished the fire with water pails. 

It seems possible, although hardly probable, that the arc caused by 
pulling the knife switch at closing time, set fire to the lint and flyings on 
the inside of the box. As they were directly under the oil-immersed 
rheostat, the box and post were pretty well saturated with oil, and the 
first spark may have smouldered for some time before becoming active. 
The bottom burned out of the box, and the embers dropping to the floor 
set it on fire and burned through the narrow open ring around the cast- 
iron pintle. Sparks and embers from this dropped into roving cans in 
the card room. The stock blazed up and opened one sprinkler which 
extinguished the fire in this story. 
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S-15488. When a workman hung up his freight hook on the iron 
support holding a 550 volt compensator which controlled the motor cir- 
cuit driving the pickers, in some way the hook short-circuited the leads 
from the compensator to the circuit breaker directly above on the post to 
which it was secured, and a short circuit took place across the terminals. 
Sparks from this set fire to the cotton and it quickly flashed over the nine 
bales of open cotton on the floor beneath. 


Lightning. 

$-13499. Following a small fire in the slasher, about half an hour 
earlier, a second fire started in the engine house basement, presumably 
caused by lightning. In the second stroke the lightning evidently followed 
along the lighting wires between engine house and No. 2 mill. Two 
bricks were knocked out of the wall of the weave room at the point where 
the wires entered the building, and several fuses were blown. The 
current seems to have run back to the engine house basement and jumped 
to a shaft, thence to sprinkler piping and wiring, starting a small blaze 
under the engine room floor in the space between the engine foundations 
and north wall. Three sprinklers promptly opened and with the aid of 
a chemical extinguisher, in the hands of one of the attendants, the fire was 
quickly put out. 


S-14978, Lightning apparently struck the roof of cotton storehouse 
and tore a few shingles from it. At the same time a fire occurred in a 
50 H. P. motor on the fourth floor of No. 1 building; two fuses blew on 
the fourth floor of No. 1 ell, and sparks were seen falling from the ceiling 
of the opener room; also a voltmeter burned out on the switchboard. 
Apparently the trouble on the electric circuits in the mill was due to 
secondary effects from the lightning. It does not appear that the light- 
ning itself got into the mill. The fire in the 50 H. P. motor probably 
was caused by a spark due to a momentary high voltage igniting lint on 
the windings. Burning lint dropped to the creel on speeder beneath the 
motor and ignited the cotton on it. The fire in the motor went out when 
the motor switch was opened and the machine stopped. Fire on the 
creel was put out immediately by a pail of water. The sparks in the 
opener room did not result in a fire. 

The principal damage was to the voltmeter on the main switchboard. 


S-14317. The watchman who was making his rounds, shortly after 
a sharp flash of lightning had occurred, which evidently struck in the 
vicinity of the mill, discovered fire in a mule carriage on top floor. In 
going through several of the rooms, it was found that a ring-spinning 
frame in the floor below was on fire and another mule carriage in No. 3 
building. There was no evidence that lightning struck the mill. It 
seems probable, however, that it struck in the immediate vicinity of the 
mill and that the fires were caused by secondary static sparks at the 
machines. 
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Miscellaneous. 

S-13900, Engineer was emptying the oil tank when the pipe became 
detached, the oil spurting onto a hot exhaust pipe and instantly bursting 
into flames. The tank was destroyed and, although the flames were con- 
trolled, considerable damage was done to wiring, meters and storage 
batteries. Fire was extinguished by two hose streams. 


$-14539. This fire occurred in the folding and storage room due to 
an i candescent electric light being buried in inflammable material which 
became ignited. The watchman on entering the room noticed the smell 
of smoke but was unable to locate any fire in the room. Shortly after he 
left the employees on the floor below heard a sprinkler open, also the 
rushing of water from an open head. The goods were so piled tiuat due 
to the jarring of the building they evidently fell over sufficiently to come 
in contact with the incandescent lamp, as the manager is very positive 
they were not in contact with the lamp in the afternoon. Loss $1,574.43. 


2. MISCELLANEOUS STATISTICS. 
Analysis of Losses. 
All Cotton Mill Fires. 





Unknown Total 
oa eet peer 
No. of Per No. of Per No. of Per No.of Per 
Fires. Cent. Fires. Cent. Fires. Cent. Fires. Cent. 
M6 COM Sic ck es 15 10.8 170 380.6 18 14.7 208 24.7 
Small Loss ....... 128 88.3 879 68.8 102 88.7 609 74.1 
Large Loss.....-.. 2 1.4 6 Li 2 1.6 nM. 8 
po Eee: 145 555 122 822 
Fires Where Sprinklers Were Not Affected. 
Unknown 
Common Special Incendiary 
Causes. Causes. Exposure. Total. 
No. of No. of No. of 
Fires. Fires. Fires. 
PU AA Gis ink 4 6 5d'e 48% coe 58 6 73 
nT TOs Sikes < cci ces 49 78 80 157 
Large Loss.....++++ eee 1 oe oe 1 
MO idacwsieckade ies 59 , 136 36 231 
Extinguishing Agent Used Where aE Were Not Affected. 
Chemical Extinguishers .........+. bdcewesecevtesvessen - 12 Gres. 
Water Pails and Chemical Extinguishers. Soe ae pa aula Rte e itae ate 27 
Water Pails and Hose Streams .........-+00- pipiens tes seep ee ae 
Hose Streams and Chemical Extinguishers.......-++0: esses eo" 
nS Shay cis Woe OG wha WO eLb a Obi6.8 CON Obra 80 *§ 
DAA AN soca o'6 a8 so awed sw aebe nese oves pe eeaaee eee 
Water Pails, Hose Streams and Chemical Extinguishers......... 8 ** 
Public Fire Department ........++++++- bc bales MGR Oe-0 Gab eee Oe 
Satid Pats 62.003. SWS tad hae MAC US Delee SS POE WES ba ee wees 1 fire. 
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3. ROOMS IN WHICH FIRE OCCURRED. 
Unknown 


Common Special Incendiary Total 
Causes. Causes. Exposure. Fires. 


No. of Per No. of Per No. of Per No.of Per 
Fires. Cent. Fires, Cent. Fires. Cent. Fires. Cent 


Storage and Non- 

Manufacturing .. 0.7 0.2 
Boiler Room...... 2.9 0.2 
Engine Room 3.7 0.4 
Wheel House ..... 1.5 0.2 
Belt Tower, Rope- 

ways and 

Enclosures 
Drying Room 
Dyeing Room 
Conveyor Tubes... 

Opener, Picker and 

Lapper Rooms.. 
Carding Room (in- 

cluding Drawing, 

Slubbing, Speed- 

ers and 

Frames) 

Spinning Room ... 
Twisting Room (in- 

cluding Winding, 

Reeling, Warping 

and Slashing .... 

Weaving -Room ... 
Cloth Finishing 

Room (including 

Napping, Singe- 

ing and Shearing) 

Dust Room....... 
Waste House and 


Miscellaneous 
WOON ss 6255468 


Total with data 
given, 
WO COG eae 6 ba) 
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3a. RELATION BETWEEN LOSSES AND ROOM IN WHICH 
FIRE OCCURRED. 


Sprinklered Buildings Only, Included in this Summary. 


Number 


Room in which Fire Occurred. of Fires. Average Loss. Remarks. 
Storage and Non-Manufac- 
TUFING . occccccccccces 3 $913.81 
Boiler Room ....+++ +++ 6 2,272.19 Includes one large loss. 
Engine Room ......... 7 147.24 
Belt Tower, Rope W wei 
and Enclosures ....... 5 346.25 
Drying Room ........-- Il 182.01 
Dyeing Room.....+.+++. Il 1,088.31 Includes one large loss. 
Conveyor Tubes, etc..... 56 295.83 
Opener, Picker and Lapper 
Rooms ...ccccccescee 425 284.87 
Carding (including Gaines 
ing, Slubbing, Speeders 
and Fly Frames)...... 75 297.46 
Spinning Room ........ 37 1,242.26 
Twisting Room (includ- 
ing Winding, Reeling, 
Warping and Slashing) 6 81.23 
Weaving Room.......-. 16 41.17 
Cloth Finishing Room (in- 
cluding Napping, Singe- 
ing and Shearing...... 18 140.93 
Dust Room ...ceeseeeee 19 49.99 
Waste House..... coccce 28 349.39 
Miscellaneous Rooms.... 11 642.41 
Location not given ...... 14 747.4% 





Total......+++. 748, Average $361.60 


4. DAY OR NIGHT FIRES. (Day Fires 6 a. m. to 6 p. m.) 


Unknown 
Common Special Incendiary 
Causes. Causes. Exposure. Total. 
No. of Per No, of Per No.of Per No. of Per Old 
Fires. Cent. Fires. Cent, Fires. Cent. Fires. Cent, Record, 
Day. ..e sees 101 72.2 490 90.4 86 74.1 677 84.9 88, 
Night ...... 89 27.8 52 9.6 80: 26.9 321: Wet - 32. 
Total with 
datagiven. 140 542 116 798 
No data..... 5 13 6 24 


145 555 122 822 
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5. PLANT IN OPERATION. 


Common Special 
Causes. Causes. 
No. of Per No, of Per 
Fires. Cent, Fires, Cent. 


Plant in oper- 
tion...ee- 109 79.6 529 96.4 
Plant not in 
operation. . 28 20.4 
Total with 
data given. 137 
No data 8 


Totals +6 se 145 


6. HOW DISCOVERED. 


Common Special 
Causes. Causes. 
No, of Per No. of Per 
Fires. Cent. Fires, Cent. 


Employee... 109 77.4 528 95.4 
Watchman .. 25 17.7 23 = 4.2 


Thermostat . 

Sprinkler ‘ 
Alarm.... 0.7 

Outsider .... . 


Total with 
data given. 
No data....; 


Total... 


7, EFFECT OF SPRINKLERS. 
Extinguished or practically extinguished fire 


Held fire in check 
Unsatisfactory 


No Claim 


Large Loss 


RECORD. 


Unknown’ 
Incendiary 
Exposure, 
No.of Per 
Fires. Cent. ires. Cent. Record, 


78.6 90.9 92, 


21.4 9.1 8. 


Unknown 

Incendiary 

Exposure. Total. 

No.of Per No. of Per Old 
Fires, Cent. Fires. Cent. Record, 


92 78.7 729 90.0 93, 
23 «19.6 a Sa 6. 


Per Old 
Cent. Record. 


50.5 63. 


49.2 36, 
0.3 


100.0 
21.9 


EE OAs og ok 85-0 a Wika Bhd ORR ee i eKCER ERE 77.2 


0.9 


578 100.0 
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8 LARGE LOSS SPRINKLER FIRES. 


S-14846. An electric motor located on the floor of the lower part of 
the boiler house, driving a small shaft, had a small wooden enclosure to 
protect it from dust. An electrician was cleaning this motor with gaso- 
line, and on account of the inefficient light had a lantern with him.- Fire 
broke out at the enclosure, ran along a small wooden runway to the 
corner, thence up to the plank roof, being fed by two small wooden boxes, 
one around a steam pipe and the other enclosing a weight connected with 
the public fire alarm whistle on the boiler house roof. The roof was a 
high one, between forty and forty-five feet above the ground, and was 
therefore somewhat inaccessible. There was also some delay in giving 
the alarm and applying the water, with the result that the fire extended 
through the roof. The monitor along the entire length of this roof 
directly over the boilers was burned off and the main roof planking 
charred throughout and much of it burned through. The steel trusses 
quickly warped, as is usual in such cases, allowing the roof to sag until 
supported by the upright boilers, and pulling the upper part of the brick 
walls together so that they will need to be rebuilt for a few feet at the top. 

Loss $12.000 to $14,000. 


S-13509. Fire was first seen in the mule carriage half way between 
the head and one end. If there had been ample small hose it would have 
been possible for those who discovered the fire to readily extinguish it 
during the first few minutes. There was but one length of small hose 
which was insufficient to do the work before the smoke made it impossible 
to remain inthe room. The fire soon got inside of the second carriage 
and ran over the creels, but most of the heat being confined, the sprinklers, 
which opened rather slowly, could not get at the fire until it broke out 
through the top. In all, seventeen heads opened. 

In the story below the mule room, the occupancy was spooling and 
warping, and on the first floor was the cloth room. The floor leakage 
was very large and the entire contents of these rooms were water-soaked. 
The large damage of from $8,000 to $10,000 was due, to a considerable 
extent, to the water leaking through these floors. 


Floors should be maintained in a water-tight condition. 


S-13521, Fire was first seen in one of the bins, but as the apron was 
burned in the bale breaker, it no doubt started there and passed up and 
over the bins on the conveyor. It probably dropped from the horizontal 
conveyor into the other bins, as all were on fire. The bin in which the 
fire was first seen had no back and the fire passed out and spread over the 
north half of the picker room containing about forty bales of opened 
cotton, there being about the same quantity in the six bins. Fire spread 
all over the room in advance of the opening of the sprinklers so that the 
men had to run from the room on account of the fire and smoke. The 
fire was mainly extinguished by the sprinklers, no large hose streams 
being used inside. 
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This fire very closely resembles one in the same room, starting in the 
same machine, a few weeks previously, and unless some improvement is 
made in the conditions the same thing may be expected to happen 
frequently. The trouble is due to the large amount of open cotton in 
open bins onthe floor. If the bins remain, they should be made fire-tight 
on all sides and be provided with doors which should be kept closed 
except when the bin is in use. The arrangement whereby the bale 
breaker delivers stock onto the conveyor, which passes over the top of six 
open bins having but three sides, is well adapted to distribute fire quickly 
from the point where these fires started. Loss $6,000 to $8,000. 


9, POINTS OF INTEREST FROM FIRE REPORTS. 


S-12360. Fire started at the bale breaker, probably due to a heated 
bearing. No sprinklers opened and fire was extinguished with pails of 
water. Examination of the machine after the fire indicated that the bear- 
ings had become very badly worn. Undoubtedly the fire started from 
this cause. As soon asthe supply of water in the fire pails was exhausted, 
an attempt was made to refill them, using the small hose which is attached 
to the sprinkler system. This supply quickly failed, and, while search 
was made for the cause, the pails were refilled from the canal. 

This building was formerly a storehouse. It was not heated, and the 
sprinklers were supplied by a four-inch dry pipe valve on a short by-pass. 
Picker house is now heated and, although the use of the dry pipe valve 
has been permanently discontinued, the building is supplied through the 
straight connection, with the valves shut above and below the dry pipe 
valve. This apparatus is located in a brick valve house at the west end, 
which has double doors and is heated by gas. The method of heating is 
evidently inadequate for extremely low temperature, for an ice plug was 
found in the straight connection at the valve. 


S-13971. A workman operating card machine saw fire running 
through and over machine. He called the other workmen and they imme- 
diately turned on a stream from one and one-quarter-inch hose attached 
to a nearby standpipe. This together with two sprinklers over the burn- 
ing machine quickly extinguished the fire. 

If for any reason the sprinklers at this plant should fail to hold a 
fire at its inception, serious consequences might result, due to the fact 
that considerable of the plant consists of more or less large floor areas 
with several brick and stone division walls poorly or entirely unprotected 
at openings. The sprinkler piping is very complex, with a large propor- 
tion exposed at ceilings, and outside buildings in insulated boxing. 


S-12544, Fire started inside of a sheathing casing, about one foot 
by two feet, in a corner of the closet tower extending the full height of 
the mill and opening into the tank room containing a small service tank. 
The watchman passing through the spinning room smelled smoke. Dis- 
covering the inaccessibility of the fire, he turned in a public alarm from 
the mill box. The fire, being protected from the water from the sprink- 
lers by the sheathing casing, apparently burned a considerable time 
before discovery, as the roof of the tank room, into which this encasing 
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opened, was practically destroyed but is still in place. A great deal of 
water was thrown into the tower from the main roof and ran down inside 
the tower. This, together with the water from two sprinklers, ran out 
onto the spinning room floor and down through all the stories of the mill, 
thoroughly wetting down machinery and building. Loss was mainly 
from water. Card covers were used, but not promptly enough to be of 
much service. 

After the fire some of the sheathing pipe boxing was removed from 
the card room floor and below, disclosing the fact that this steampipe had 
charred the woodwork in numerous places. 


S-13854. This fire occurred in the top story of the mill, in the early 
evening. It was discovered by some boys who notified the superintendent. 
Upon his arrival he found three sprinklers operating and the fire nearly 
extinguished, except inside the mule carriage. The workmen who lived 
near the mill arrived promptly. They swept the water down the stair- 
way and elevator well, but not before it had leaked through all floors to 
the basement. The water damage, however, was apparently small, due 
to the efficient work of the mill fire brigade placing covers over the cards 
and combers in the lower story before they became wet. 

The cause of the fire is unknown, but the most plausible theory is 
that it was due to some oily waste being left on the floor when cleaning 
up Saturday noon. 


S-12866, This fire occurred in the picker room. It flashed up sud- 
denly while one of the bales was being spread out. Although consid- 
erable water leaked through the floor to the warping room below, damage 
from this cause was prevented by the prompt use of waterproof covers. 
The arrangement of these covers is as follows: The spools of yarn are 
placed on racks about twenty feet long and eight or ten feet wide. From 
these racks the yarn is wound onto the beam forming the warp. On the 
top of each rack, and running the entire length of it, is constructed a box 
which contains the cover. One end of the cover is fastened to the box. 
The sides of the box are on hinges, and when let down the covers are 
easily placed over the sides of the rack, forming a canvas tent which 
readily sheds the water. 


S-14765. During a hard wind and rain storm in the early morning, 
the street railway trolley wire opposite the mill became grounded. 
While the yard watchman was watching the electrical display, he saw 
fire break out in the cornice of the office building on the street side. He 
immediately rang the fire alarm across the street and notified the master 
mechanic. The fire was extinguished in about an hour by the city fire 
department using four hose streams. 

The cause of the fire is unknown. A motorman reported to the 
District Fire Chief that he saw fire flash from the glowing trolley wire 
across to the office. It may have been a wire which was broken by the 
wind and which grounded the trolley wire. At the same time four of 
the several 2,200 volt transmission wires which crossed the mill roof at 
the other end, fell on the roof and caused some short circuiting there, for 
at several points the roof gravel showed the effects of the arcs. It is 
believed that this had nothing to do with the fire at the office, which was 
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a few hundred feet distant, for an examination of the roof structure of 
the office showed that the fire had apparently been underway some little 
time before it was discovered by the watchman, for the destruction was 
almost wholly within the roof space. 


S-14937. The belt on the fan for a dryer broke, and in order to give 
more ventilation to the dryer while the fan was stopped, one of the side 
plates was removed. Fire flashed up immediately, spreading through 
the receiving and delivery ends of the dryer and also out through the 
opening in the side. The stock is blown from the dryer by a fan to the 
picker room above. There is a damper having a fusible link installed 
in the pipe, which in this instance was promptly closed by one of the 
employees. Directly over the open side of the dryer were two small 
holes in the ceiling through which the fire passed up into the picker 
room above. It is also possible that some fire had flashed through the 
blowpipe before the damper was closed. Eight sprinklers in the dryer 
opened, seven in the room, and eight in the picker room above. Two 
large hose streams were also used before the fire was extinguished. 

An examination of the fan after the fire showed that it was out of 
alignment, and there is no doubt that the fan blades striking the casing 
caused a spark which ignited the cotton. 


10. NUMBER OF SPRINKLERS OPENED. 


Extinguished Held Fire Unsatis- 
Fire. in Check. factory. Total. 
No. of No, No. No, No. 
Sprinklers 3 Per of Per of Per of Per 
Operating. ires, Cent. Fires. Cent. Fires. Cent. Fires. Cent. 
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Total 286 579 


Average number of sprinklers opened, not including unsatisfactory, 
5.45. 
No. of Sprinklers Operating. No. of Fires. Per Cent of Whole. Old Record. 

; 146 5.2 25. 

2 or less . 245 s 41. 

3 or less 316 

4 or less 365 

MOO SOUR 6 ones i’ caie's:c 399 

Less than 10 481 

Less than 25 561 

Less than 50.. 577 

50 and over... 
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Explanation of Diagrams. 


The series of diagrams given here are intended to facilitate the study 
of the efficiency of water supplies to sprinkler systems in both the old and 
new records, and further to permit of a simple means of comparison 
between these two records. The first series brings out the interesting 
fact that in the old record the percentage of fires extinguished was larger 
for waterworks, gravity tank and pressure tank systems than in the new 
record. The slightly superior showing of the gravity tank over the other 
sources of water supply in both records is apparent. 

The second’ series is intended to compare the ratio of the losses. 
Here again the gravity tank is found a little superior in respect to the 
percentage of ‘‘no claim’’ fires in both records. It is also interesting to 
find that the old record makes the better showing for all systems except 
that of automatic pumps. 

A study of the pressure as compared to the source of supply very 
clearly indicates the much lower pressures in gravity tank systems as 
compared to the other sources of supply. Except fora high value in 
pressure tanks under fires held in check in the new record, the values 
are very nearly alike throughout the remainder of the diagram. Com- 
paring the pressures against losses brings out a few more differences. 
The waterworks system is almost the same throughout, but-the gravity 
tank shows a tendency toward lighter pressures for small and large losses 
as compared to ‘‘no claim’’ fires. Under pressure tanks is found a 
marked difference between the old and new records for ‘‘no claim’’ fires, 
the latter showing double the pressure found in the old record. The 
number of heads opening is clearly shown to be more in the old record 
than in the new record. It is also apparent that the fires held in check 
open more heads than those in which the fire is extinguished. There is 
very little to choose between the different systems with respect to the 
number of heads opened. When the number of heads opened is compared 
to the losses, the decidedly smaller number under ‘‘no claim’’ fires is 
emphasized. It is further interesting to note how closely the waterworks 
and gravity tank systems compare. Small loss fires show a very uniform 
number of heads opening in each system. The old record averaged very 
much higher in the number of heads opened in large loss fires, both 
records clearly indicating that the more heads opened, the greater the loss 
—a condition which is to be expected. 












COTTON MILLS— FIRE RECORD. 


108 





«#—__— £572. «——__ F'¢-—___-» 


4 a Se. 








SSO] [[VWIS 


ee WHIe]D ON 


*pauado sprazy 


wa orci 
= 
co wag 2s y sso satan 


‘** paysinsunxg 








*pouado sprazy 

ed Voss +990] 98407] 

eee eee mors 

ipa, ccc, ami con SMM cc mm OX 
*duind sy ewony *YUe} anssazq *yury} Ayavssy ‘SYIOMII}E AV *2INSSIIT 





GENERAL FIRE RECORD. 


GENERAL FIRE RECORD. 
Unsatisfactory or Serious Fires in Buildings 


Equipped with Spninklers. 


Where sprinklers fail the cause is, almost invariably, clear. These fires are 
selected to indicate such causes, that they may be generally 
understood and satisfactorily met. 


S-15936. Construction, These moving picture studios consisted of 
a group of one, two and three-story buildings mainly of reinforced con- 
crete, but partly of open joisted and frame construction, all inter-com- 
municating through concrete walls by unprotected openings or wood 
doors. The portion of the premises involved in the fire was a high one- 
story and basement studio, with galleries at west end and against north 
wall. Walls were of twelve-inch concrete, with piers on north and south 
bearing roof trusses, except part of walls east and west were of glass on 
steel frames. Roof was of thin glass in iron frames on steel I-beams and 
trusses on walls and unprotected steel columns. A large proportion of 
main floor consisted of movable traps, balance of main floor and floors of 
galeries were-of double one-inch boards, joisted on steel or wood beams 
and posts. Floor openings consisted of two open wood stairs and the 
above mentioned traps, all said to have been closed at time of fire. 


Occupancy. Buildings in general were occupied as a studio for 
photographing moving picture dramas, developing and reproducing film. 
The section in which the fire occurred was the stage in which the dramas 
were enacted and photographed. The basement was occupied mainly 
for storage of scenery and property of all kinds; section at east end used 
for carpenter shop with bench work only. The first floor was used for 
motion picture plays and photographing, switchboard, storage of scenery 
at west end, large iron safe against south wall containing unexposed film. 


Origin and Spread. Prior to the fire, the plant had been running 
day and night, light by night being by batteries of Aristo are lights 
arranged with a single lamp ona circuit in series with a resistance located 
in switchboard room; each lamp circuit fused and controlled at switch- 
board. Night work terminated about 4 a. m., and a watchman was on 
duty from that time on. He claimed he made rounds, but there is no 
watch clock nor records. After night work, some of the actors slept on 
the premises, sometimes in the basement, although there is no evidence 
that any were in the basement on the night of the fire. The owners 
regard the fire as of electrical origin, claiming that the watchman discov- 
ered the rheostat of one of the arc lights red hot and played standpipe 
hose on it, subsequently noticing fire in the basement. The electrician 
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stated that when he left the premises all arc lights were out and the 
switchboard room locked, in which case there would be no current through 
the rheostats. The wiring in the basement consists only of the main 
cable to the switchboard and wires for incandescent lights for basement, 
all in iron conduit. There is no evidence that fire originated from these 
wires. There was very little fire in the basement under the switchboard. 
The fire apparently originated among the property and scenery in the 
basement, and was discovered soon after its start by the watchman. He 
seems to have spent considerable time fighting the fire with the standpipe 
hose before another employee turned in the alarm. 


How Fought. The fire department arrived promptly and found the 
fire blazing brisk’y in the basement. They fought it with hose lines and 
by connecting to the basement equipment of automatic sprinklers. This 
equipment was properly installed with standard pipe sizes, but supplied 
by Siamese city steamer connections only. A number of the sprinkler 
pipes were warped and twisted by the heat to an extent which would 
indicate that water was not applied to the sprinklers until the fire had 
considerable headway, and scenery and property are reported to have been 
stored so high as to obstruct the sprinklers. The latter were, however, 
of material assistance in checking and extinguishing the fire, which was 
not allowed to spread to the carpenter shop or other section of the base- 
ment. It spread, however, into the first floor, destroying scenery and 
other material there and damaging the gallery on the north wall of the 
building and wood posts and galleries at west, also the glass lights in 
the roof and side walls. During the fire the employees were busily 
engaged in removing office records, exposed films, cameras, etc., from 
the south section of the building, but this proved unnecessary as the fire 
was checked before it spread through the unprotected openings to this 
section. 


Damage. Damage to building would amount to possibly twenty per 
cent of its former value. Loss of property, scenery, electric lights, 
wiring and other appliances used for the production of moving pictures 
other than cameras or film would approach sixty per cent of former value. 
Finished film or film in process of development—valuable because of the 
work put in upon it—was not injured, as it was in the building untouched 
by the fire. The safe containing unexposed film on the first floor was 
also beyond reach of the fire. 


Conclusions. Large quantities of inflammable property, scenery, 
etc., should be stored in detached buildings or fireproof store rooms, cut 
off by fire walls and fire doors. 

Effective work in fire fighting prevented the spread of fire from the 
section of the building in which it started. It should have been cut off, 
however, by fire walls and fire doors from the balance of the building. 

Systems of automatic sprinklers with supply only by city steamer 
connection are but moderately effective, because there is no water in them 
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at the start of the fire. In the present case the basement equipment if 
provided with an automatic water supply would probably have extin- 
guished the fire or held it to a small area. 


S-16113. This fire took place in a grain elevator of frame con- 
struction, covered with corrugated iron. The first warning of the fire 
came from a heavy dust explosion which blew out a portion of the floor 
and part of the east and west sides of the building. This explosion also 
broke some of the sprinkler piping so that ten heads were useless. The 
fire was completely extinguished by the operation of about 200 automatic 
sprinklers. The principal damage was that caused by the explosion, 
amounting approximately to $3,000. 

The sprinklers were placed upright with staggered spacing, average 
area per head being sixty-three square feet. Ceilings were open joisted. 
Total number of heads in equipment, 3,332. Sprinklers were installed 
on dry pipe system with forty-five pounds air pressure, having four and 
five-inch system risers with center central feeds. Three of the twelve dry 
pipe valves were brought into operation by the opening of the heads. 


S-16089. The fire started from unknown cause in a frame building, 
floors of plank and timber, containing a low grade of rag stock, and 
resulted in practically a total loss to building. Sprinklers were installed 
in 1894, old standard pipe sizes. Fire was not controlled by the sprinklers, 
due to the light construction of the building, with floor openings poorly 
enclosed; also from the fact that the pipe sizes were old standard, and 
spacing was deficient according to the present standards. Sprinkler 
system was badly twisted in the ruins. Practically all the sprinklers 
opened, excepting one in which the strut and disc were still in place. 


S-16090. This fire started from unknown cause in a grain elevator, 
four stories in height, iron clad, frame walls. Bins were of wooden crib 
construction, about sixty feet in depth. Sprinklers were on a dry pipe 
system, with forty pounds air pressure. Dry valve on the first floor con- 
trolled 920 sprinklers; valve for bin floor controlled 563; and valve for 
machinery floor controlled’ 225 sprinklers. Piping was practically 1896 
standard, that is, 1-2-4-7-11. 

The watchman had just finished his first round and was in the engine 
room when he discovered the fire and turned in alarm. The dry valve 
controlling sprinklers on the first floor is said to have operated a few 
seconds later, and shortly after this the dry valve controlling sprinklers 
in bin floor operated. However, the dry valve controlling sprinklers on 
top or machinery floor appears to have failed. An insurance inspector, 
who happened to be nearby, investigated and found that two of the dry 
valves had opened but that the third dry valve was without pressure, 
showing that the air had been released but that the valve had not operated. 
He opened the test pipe and drain and made sure that there was neither 
air nor water pressure above the dry valve. He then assisted the fire 
department in making a three and one-half inch connection from a fire 
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boat and a two and one-half inch connection from a steam fire engine with 
the sprinkler system. Up to the time the fire boat began to pump into 
the system, the 1,000-gallon and 500-gallon fire pumps were operating at 
full speed and were maintaining about forty-five pounds pressure on the 
sprinkler heads. When the fire boat began to pump into the sprinkler 
system, the pressure was increased to about fifty-five pounds. The fire 
had extended throughout the entire structure before this time, and the 
effect of the sprinklers was not noticeable. It is probable that some of 
the larger sprinkler pipes or the risers may have been broken sometime 
before the fire department connections were used. 

An examination of the three 6-inch Grinnell differential dry valves, 
after the fire, showed that the one on the first floor was in fair condition. 
The bowl was held open by a piece of board, but the latch was not 
melted; valve probably operated satisfactorily. The valve on the bin floor 
was found with bowl upon the latch and apparently operated satisfactorily. 
The dry valve which failed was taken down. It was found shut tight 
and the latch spring broken. A careful examination appeared to show 
that the valve was kept from operating by rust on the guides which held 
the lower flanges of bow] from operating. It operated when the extra 
pressure from fire boat was put on. The bowl probably returned to the 
seat after the water was shut off. 

The reason for the sprinkler failure was probably due to overloaded 
piping together with the use of many half-inch nipples, so that not enough 
water was supplied. Other features contributing to the failure were the 
heavily overloaded dry valves, together with more or less obstruction to 
distribution, and the highly inflammable construction covered with dust. 

The loss was approximately ninety per cent on building and contents. 


S-15909,. The fire occurred in a three-story, frame, open joisted 
factory, about 120 by 90 feet, occupied by a wood and paper box maker, 
laundry and shoe shop. In one corner of the first story of this building 
was located a small waste paper baling room about 25 by 20 feet, shut 
off from the main room by a seven-eighths inch wood partition which 
extended up to the bottom of the joists, leaving the joist channels open 
between the two areas. The doorway was open. A frame chute, 26 by 
24 inches of seven-eighths inch boards extended down from the third 
story into this baling room; the upper end of the chute being open. 
The lower end of the chute was operated with a trap. The fire started 
from unknown cause at the bottom of the waste chute, at which time the 
trap was open. About five minutes before the fire was discovered, a 
workman was operating the bale press, but he was unable to assign any 
reason for the fire. An alarm was sent in to the fire department nearby, 
on the telephone and also by three manual boxes to the A. D. T. central 
station. The air releasing from the sprinkler system also sent a low air 
pressure signal to the central station. The water flow did not record on 
the tape, as the manual boxes held the line; however, the water flow 
clock was found run down, showing that it had operated. 
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S-15909 
THE RAPIDITY WITH WHICH THE FLAMES SPREAD IN THIS FRAME 
FACTORY BUILDING IS NOTICEABLE. 


The fire spread rapidly up the open chute to the third story, where 
it traveled the entire length of the building on the loose paper boxes in 
process of manufacture, and evidently overtaxed the sprinkler system, for 
it was soon beyond the control of the sprinklers. In all about ninety per 
cent of the sprinklers opened. The fire burned down into the second 
story and after an hour or more the roof collapsed and, in so doing, broke 
off the main riser. 

An investigation was made to determine, if possible, the cause of the 
failure of the sprinklers to hold the fire. Thetwo Grinnell differential dry 
valves were examined. The one controlling the first and second stories 
was found on its seat, indicating it was either water-columned or had not 
tripped. Examination of the latch showed it to be in good working 
order. The second dry valve was found tripped to the second latch, 
showing it had operated properly. Sprinkler system was supplied by a 
six-inch main about 600 feet distant from the larger street mains. With 
the hand hole plates out of the dry valve, the outside screw and yoke gate 
below the dry valve was opened, one inch of the stem sticking out, and 
the pressure on gage at the riser dropped from sixty-three to fifteen 
pounds, which would be equivalent to zero pounds on the top line. This 
flow would not be over a two and one-half inch pipe capacity, or equal 
to about twenty sprinklers, so that in case that number of sprinklers had 
operated in the third story they would have been sufficient to cripple 
this flow, and the fire thus gaining headway would open more heads, 
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which would have crippled the entire system. The outside screw and 
yoke gate was opened two inches and the gage read ‘‘zero’’ pounds, 
showing that the equivalent of a three and one-half inch or four-inch pipe 
would have entirely crippled the entire length of sprinkler system. It 
therefore seems fair to assume the reason for the failure of the dry valve 
to trip was because the water supply was so weak that when the sprinklers 
began to operate, there was only enough pressure to trip one valve at a 
time, and the one controlling the upper floors apparently was the first to 
operate. The upper system being about one half the size of the lower 
would exhaust the air about twice as quickly, which might also explain 
its operation instead of the other. Closely following the excessive number 
of sprinklers opened, the steamers exhausting directly from the same six- 
inch main which supplied the sprinkler system, consequently took all the 
available supply of water. It is also of interest to note that the water 
department was somewhat uncertain regarding the exact size of this 
main, which is supposed to be six inches. It is possible it may have 
been of smaller size. 

The failure of the sprinklers to hold the fire in check was undoubt- 
edly due to the weak water supply through long line of dead end main, 
together with the large quantity of combustible material which quickly 
overtaxed the system by opening ninety per cent of the total number of 
heads. 


Special Report. 
By Philadelphia Fire Underwriters’ Association (Member N. F. P. A.) 


Report of fire in Film Storage House of the Moving Picture Film Manufactory 
of the Lubin Manufacturing Company, S. E. Cor. North Twentieth Street 
and Indiana Avenue, Philadelphia, June 13, 1914. 


H-10056. The building destroyed was a one-story brick structure, 
18 feet by 63 feet, divided into five non-communicating compartments. 
All walls were 12 inches thick, floor and roof of concrete. Floor laid on 
earth, roof was 5-inch slab covering over all, reinforcement by §-inch 
cross bars, 12 inches to 18 inches apart, tied with No. 14 wire, with two 
prism glass skylights, 6 inches by 24 inches, glass 1 inch thick, in roof 
of each compartment. No artificial lights were used. Entrance was from 
an alleyway separating this building from one of the main buildings, 
openings to each compartment were protected by a standard wood tin-clad 
fire door. Each compartment was provided with a ventilator, same being 
a metal plate, 94 inches by 24 inches, perforated by numerous 1 inch 
holes. The plate was enclosed in a metal frame, and set in the exterior 
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wall about 18 inches below the roof. This building was designed and 
constructed by the Lubin Manufacturing Company for the storage of 
moving picture films. 

There were several thousand reels on storage, mostly all 1,000-foot 
lengths, all enclosed in ordinary metal boxes, with the exception of a few 
open reels in the compartment where the fire started. Some of the boxes 
were in closed metal cabinets, others on metal racks. 

The fire was discovered and alarm given by an employee at 9.56 
a.m. This employee stated that upon observing smoke issuing from the 
building he opened the door to one of the compartments and saw what he 
termed the fire, which at that moment was probably a fuming of the 
material. The employees immediately manned the fire hose, but by the 
time the flames appeared the fire was beyond their control, and they 
directed their efforts to keeping the fire from entering the main buildings. 
In this they were successful, being greatly aided by the fact that the wind 
was in the opposite direction. 

Shortly after the fire started the pressure from the gases given off by 
the films caused the falling of the walls, allowing the roof to collapse and 
break. This had the effect, to a considerable extent, of blanketing the 
fire, but the flames shot out from the crevices in the broken roof laterally 
and to a height sufficient to attack a water tank 90 feet high, above one 
of the adjacent buildings. At the same time the fire, with whirling effect, 
extended across a small street, a distance of about 35 feet, setting fire toa 
number of two-story brick dwellings, causing the inmates to leave hur- 
riedly, who in their flight left doors and windows open through which 
the fire entered, severely damaging the buildings and their contents. 

Three of the compartments of the film storage house, with contents, 
walls and roof, were destroyed. Two remain standing; one with the 
dividing wall badly broken and the films which it contained entirely 
destréyed, the other, which was used for miscellaneous storage (no films) 
remains intact. The window frames of the adjacent buildings show the 
effect of the heat, which also penetrated into the interior of the develop- 
ing and printing buildings, located a few feet from the film storage house, 
resulting in some damage, principally by water. 

Inquiry into the probable cause of the fire brought out positive state- 
ment that smoking was forbidden, and denials of smoking by the employees. 
One of them is said to have made a sworn statement to this effect. The 
probable origin of the fire may be attributed to the heat of the sun’s 
rays, directed into the interior of the building by the prism glass sky- 
light in the roof and focused on an open reel of film, of which there were 
several in the compartment where the fire started. 

One of the men employed in the film storage house stated that an 
unusually irritating atmospheric condition prevailed in this compartment 
for some time previous to the fire. This indicates that the disintegration 
of the materials may have started as early as the afternoon of the day 
previous, with gradual increase of temperature until the point of ignition 
was reached. 
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Points of Interest from Fire Reports. 


These notes are intended to illustrate the efficiency or 
inefficiency of signaling, retardant or ex- 
tinguishing agencies. 


Fire Departments. 


H-9953. Fire started in basement of a five-story brick building, 
semi-mill construction, with stairs and elevators cut off by brick walls. 
The cause of the fire is not known. The first notification of fire came 
from thermostats which located the trouble on the first floor or basement. 
Fire department quickly responded and found fire burning in the pump 
room in the basement. They laid one hose stream and one chemical line 
and extinguished this blaze. Apparently they did not, however, look in 
the floor above to see whether the blaze had burned through. A runner 
from the automatic fire alarm company, who arrived shortly afterward, 
went immediately to the transmitter which was located on the first floor 
about fifty feet from a point directly over the pump room, and stated that 
at that time there was only a slight amount of smoke there. He then went 
to the scene of the fire below and returned a few minutes later and found 
considerable smoke, so much that he could not reach the transmitter. He 
notified the firemen of the fire on this floor. The fire had apparently 
worked up through two small openings in the floor. One of these was an 
old pipe hole two inches in diameter, and the other was a small opening 
around a steam pipe. Directly above these holes were wooden shelves 
or cases filled with stationery, which must have become ignited. Evidently 
none of the firemen had investigated to see whether there was any fire on 
this floor or not. The fact that the firemen apparently thought the fire 
was small and not of much consequence is shown by the first box alarm 
not being sent in until thirteen minutes after the automatic alarm. This 
was immediately followed by a third alarm. By the time the fire had 
been located on the first floor the entire building was filled with smoke. 
Hose streams were laid in every direction, about forty being used. - The 
fire spread from the first to the second floor through a light well, the 
windows of which were shuttered but were not closed on the first and 
second floors. There was no evidence of fire above the second floor. 
However, hose streams were laid to every floor, including the fifth, by 
means of the skylights. The fire department apparently thought that 
wherever there was smoke, there might be fire, and therefore drenched 
the building with water, causing a very large water damage on the third 
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floor and below, which floors were filled with stock. The large loss is 
almost entirely attributed to the very poor work of the fire department in 
handling this fire. 


S-16116, This fire, which was thought to have been caused by spon- 
taneous combustion in some rags saturated with turpentine used for clean- 
ing transfer rolls, took place in a brick building occupied on the first 
floor by a printing shop. Fire was discovered by the A. D. T. super- 
visory system recording waterflow signal to central station. When the 
fire department reached the property, considerable time was required to 
examine the seven floors and basement in each section of the building. 
The locks of doors had to be forced on most of the floors, as the various 
tenants kept their doors locked at night. After examining all the floors 
except the first, which they thought could be entirely seen from the win- 
dows, it was decided that the alarm had been caused by wires becoming 
crossed. In the meantime the engineer of the building, who lived nearby, 
had been sent for. He started a thorough investigation and found one 
sprinkler on the first floor open, which sprinkler had been in operation 
pretty nearly two hours at that time and had entirely extinguished the fire 
and very nearly exhausted the large pressure tank. 

An annunciator is to be installed in the basement, which will make 
it possible to locate the source of waterflow more readily in the future. 


Signaling Systems. 

S-15940, Central station connection to sprinkler system did not 
operate, due to the fact that the wires at switch on alarm valve on riser in 
section where fire occurred had been transposed. The supervisory system 
in this section failed to operate on account of sticking of gate valve 
transmitter. 


S-15928. Fire was discovered by an employee who sounded the 
alarm through a Gamewell auxiliary box, also through the street fire alarm 
box. Fire department did not respond, so an alarm was given over the 
telephone. During this time fifteen sprinklers had operated and prac- 
tically extinguished the fire, except in the interior of wooden drums which 
was entirely extinguished by the fire department when it arrived. 

Investigation indicated that the reason the fire department did not 
receive the alarm was due to the street box being grounded. 


Automatic Sprinkler Systems. 


S-15616, Upon investigation following the fire, it was found that 
nineteen sprinkler heads had been opened by the heat of the fire and that 
the dry pipe valve had stuck, thus preventing the operation of the 
sprinkler system. The dry pipe valves installed throughout this plant 
are of the Niagara 1906 pattern, having lead seats. Up to the date of 
the fire no record nor information could be obtained concerning the last 
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tripping or test of this valve for several years, and it is supposed that long 
contact of the seats and the soft metal used to face them caused the seats 
to stick. 

A test was made on all other valves at this plant following the fire, 
and it was found that two other valves failed, apparently from the cause 
assigned above. As result of experience obtained, all seats in dry pipe 
valves at these properties were removed; lead seats were faced and then 
reinstalled. 

The first reason assigned for the failure of these valves was assumed 
to be corrosion, due to the presence of alum which is placed in the city 
water at the pumping station for sanitary reasons. It has been found, 
however, that the quantity of chemicals introduced is so small that the 
corrosion of the metal is imperceptible. The final conclusions are that 
the valve seats stuck as the result of continued contact of seats under 
pressure and due to wedging mutilation of the soft lead seats. 


Conclusion: Experience at this fire shows that dry pipe valves should 
be tripped and examined at regular periods; that soft metals should not 
be used in the construction of valve seats or at other points subjected to 
pressure. 


S-15843. This fire originated in a four-story and basement brick 
building, of ordinary construction, used as a garage. Fire started 
apparently from a short circuit in the electric ignition system, while a 
workman was making repairs on a car, and spread quickly to an adjoin- 
ing car. These two cars were considerably damaged, but five others 
standing close by were only scorched a little. Thirty-two sprinklers 
operated. The action of the sprinklers, although obstructed by bodies of 
large cars, unquestionably saved a large loss, as there were twenty-five 
cars in the garage at the time, part electric and part gasoline. Without 
sprinkler protection, fire would probably have swept quickly through 
this entire floor, fed by gasoline in the cars. 


S-15846, Five brick and reinforced concrete dry kilns (all steel work 
protected) were heated by steam pipes in concrete pit at bottom of kilns, 
set on iron with substantial slatted wooden floor above, on which lumber 
was stored to dry. Kiln in which fire originated was located partly 
under concrete floor of loading shed. There were four 360 degree 
sprinklers in each dry kiln; four 286 degrees in passage in front of kilns; 
and twenty-three ordinary heads in loading shed. Air was circulated 
through the kilns by ducts in walls of kilns with openings near the bottom 
of the kiln. These ducts communicate with a common sheet metal pipe 
passing through loading shed to roof of same, where an electric motor and 
fan were located. This ventilating pipe was fitted with an automatic 
damper where passing through loading shed, controlled by a chain with 
fusible link attachment at top of pipe on roof, which is said to have 
operated at fire. 
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Fire started from spontaneous ignition in wood waste on steam pipes 
under dry kiln, and was discovered by the watchman while making his 
regular rounds. Only one of the 360 degree heads opened in the kiln, 
and one of the 286 degree heads in passage in front of kiln. These were 
sufficient to hold the fire in check until the firemen arrived, who were able 
to get at the lumber. 


S-16130, Engineer heard alarm bell and immediately closed valve 
at base of riser. After looking around he learned that there was a fire in 
the building and opened the valve, but not far enough to properly actuate 
the supervisory circuit. Sprinklers held the fire in check but were unable 
to extinguish it entirely, due to the fact that it was burning under a table. 


S-15870. Grinnell sprinkler head directly over the fire failed to 
operate, due to the fact that during the construction of the building, 
annular space about disc had become filled with plaster which set hard, 
preventing disc from leaving diaphragm. 


Extinguishers. 

S-15832, Employees seized dry powder extinguishers, but failed to 
extinguish the fire. Standpipe hose was then used, and the fire was 
quickly extinguished before there was sufficient heat to operate the 
automatic sprinklers. 

Only approved extinguishers should be installed. 
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Fire Causes. 


The fires here given are selected to illustrate defects, either of 
construction or superintendence, in the classes 
of property indicated. 


Gasoline or Other Volatiles. 


S-16107. Cleaners were at work on three automobiles located on con- 
crete floor in south end of building, cleaning grease, etc., from some bolts 
and nuts with a brush and a two-quart pail of gasoline. The switch 
controlling the electric self-starter was accidentally hit and the gasoline 
on brush instantly ignited, setting fire to the gasoline in pail and envelop- 
ing the three automobiles in flames. Five sprinklers operated immediately 
and extinguished the fire. 


H-9992, Fire was thought to have started in this silk mill from 
static charge of electricity developed on the rolls of finishing machine, 
which ignited the gasoline vapor. There were three of these finishing 
machines, each having a four to five-gallon bath of a special sizing com- 
pound which is thinned with gasoline. At the time of fire these baths 
were entirely open to the air, but since then a wooden cover has been 
made to fit over the tank of each machine. 


H-9909. This fire which originated in the paint department of the 
car shops was caused by an explosion of a varnish remover when a work- 
man lighted a match to discover the number on the inside of a car. The 
varnish remover evidently contained a considerable percentage of some 
highly volatile substance. Fire spread very rapidly to all parts of the 
shops. The day was cold and all the doors and windows were closed, so 
that the atmosphere was highly impregnated with this volatile. 

Varnish removers, stove polishes and similar materials should not be 
used unless it is reasonably certain they do not contain dangerous con- 
stituents. 


H-9962, This fire in a brick restaurant and dwelling was caused by 
an incendiary. The fire originated from setting gasoline on fire. The 
first small explosion blew out the plate glass windows and almost caught 
the incendiary in the building. About ten minutes afterwards a terrific 
explosion followed and blew out the entire front of the building, burying 
the firemen and killing two uf them. The incendiary was caught. 


H-9842. This fire occurred in a garage with brick walls, tile roof 
and concrete floor. Building was divided by blank walls into four com- 
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partments, each compartment of sufficient size to accommodate one auto 
truck. In the afternoon, one of the five-ton gasoline trucks owned by the 
company was backed into the west section, and the doors closed. The 
chauffeur and helper started to wash the truck, one using a small hose 
and the other a pail of water. They did not attempt to clean the engine 
and used no gasoline in the work. They had reached a point about mid- 
way on the truck, when a severe explosion occurred, blowing out most of 
the windows and one of the double doors. The two men were thrown in 
opposite corners and badly burned about their hands and face. They 
were able to get out of the room without being fatally injured, however. 
An idea of the force of the explosion can be obtained from the fact that, 
although the doors swing inward, one of them was broken from its fasten- 
ings and thrown some twenty feet into the yard. The other door caught 
fire and was destroyed. 

The cause of the explosion and fire is believed to be as follows: The 
carburetor probably flooded, and gasoline continued to drip into the pit 
which was built in the floor about nineteen feet long by thirty inches 
wide and thirty inches deep. (This pit extended under the truck for its 
length.) Although there was a drain in this pit about half way, the 
gasoline undoubtedly collected in some appreciable quantity on the floor 
of the pit, giving off vapor which formed an explosive mixture. The 
men washing the car were using portable electric lamps equipped with 
guards but of the pattern fastening to the lamp rather than to the socket. 
One of these lamps either became broken, or contact in some way was 
made, possibly through the guard with the base of the lamp, causing an 
arc outside the socket. This spark ignited the vapor in the pit, with 
the resulting explosion. The fire did not reach the gasoline tank which 
was under the seat of the cab. 


H-9997, Two men were working overtime in an electrical repair 
shop and left about four gallons of varnish over a gas stove in the front 
of the building. The same became ignited in their absence. 


H-9895, The building in which this fire took place was four stories 
and basement in height, and about 30 by 300 feet. It was occupied by a 
retail] jewelry firm carrying an extensive stock of silverware, watches, 
clocks and bric-a-brac. The building was closed at time of fire. The 
fire started in a small room at the extreme rear of the first floor used as a 
special salesroom and containing show cabinets of silverware and two 
large safes containing watches and other articles. Fire was caused by 
the ignition of a pan of cabinet and floor polish:ng wax which was placed 
on an electric heating stove for the purpose of reducing it with turpentine 
to a liquid form. The watchman carelessly left the wax on the stove 
until a temperature was reached where it gave off a vapor which was 
ignited by a gas jet nearby. When discovered by the watchman, the 
flame had set fire to surrounding woodwork and could not be checked 
with fire extinguishers at hand. The firemen were promptly called and 
confined the fire to about one third of the store. The heat ascended a 
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stairway at the rear into workrooms on the upper floors, but the stairway 
being of iron prevented the fire from reaching this portion. The con- 
struction of this stairway was of value in preventing the spread of fire, 
for had it been of wood the entire upper floors in the rear, which were 
filled with inflammable contents, would have been destroyed. 

Total value of stock was approximately $2,000,000. The loss was 
estimated at $150,000. 

Electrical. 


H-9847. On the night of the fire the factory was running overtime, 
and the first indication of trouble was the stopping of dynamos and the 
failure of the electric lights. Some of the employees ran to the trans- 
former house to investigate the cause of trouble, and found the same on 
fire, oil flowing from one of the transformers. Fire was extinguished by 
the use of chemical extinguishers. The exact cause of the fire is 
unknown, but since the transformers were heavily overloaded, it seems 
probable that one of the coils burned out and the oil boiling over became 
ignited. 


H-9732. This fire in a frame hydro-electric power plant originated 
at an oil switch. This switch was on a 250 kw. generator operating at 
6,600 volts, and was of the old Thompson type. Apparently it was not 
overloaded, but from the serious arcing evident on the switch, it would 
seem as if the insulation had broken down. The fire spread rapidly and 
the burning oil filled the building with smoke so that the operator and 
others were unable to cut out the incoming lines. This was finally 
accomplished, however, by tripping out the automatic switches by throw- 
ing water on the buss bars from a one and one-half inch standpipe. 
There was no public fire department, and the buildings were a total loss. 
Probably the generators were not damaged too seriously to be rewound. 


H-9772. An electric car was being run out of a car barn, and the 
crew had neglected to reverse the trolley. The trolley jumped the wire 
and was forced up into the corner, being bent over until it touched the 
conduit of the lighting service. As the trolley arm was still in contact 
with the trolley wire, it grounded the latter on the conduit, producing an 
arc which set the adjacent woodwork on fire. The fire was extinguished 
by chemicals. 


H-9923, The magneto type of watchman’s clock was located in the 
office, making it necessary for signal wires to cross over a local trolley 
line wire to connect with the various stations in the mill. These signal 
wires passed along one ceiling beam before distributing. One sprinkler 
hanger was fastened on this beam, directly over and in contact with the 
thinly insulated signal wires. On the morning of the fire a storm caused 
the signal wires support to break, allowing them to fall and rest upon 
the trolley wire. This happened as the watchman was about to ring in 
one clock station, when the station immediately took fire. He immedi- 
ately pulled the mill whistle, then hastened to the office where he found 
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the watch clock in flames. He threw his wet coat over the clock and 
seizing a sledge hammer nearby, speedily removed the clock from wall. 
The fire had begun to burn the sheathing off the wall, and this was extin- 
guished with a pail of water. During this time the stations in the mill 
had all burned out and the sprinkler hanger, previously mentioned, short 
circuited all the wires, the current passing into the ground through the 
sprinkler system. 

The watchman used good judgment in his quick action and probably 
prevented a serious fire, as the trolley line was a 550-volt circuit. There 
was no damage except to the watchclock system, which was practically 
destroyed. 


S-16117, Telephone employee who was engaged in installing an 
exchange switchboard, left the factory without turning the current off an 
electric soldering iron which he had been using during the day. This 
caused the floor and nearby combustible material to take fire early the 
next morning. Fire was promptly extinguished by one automatic sprinkler. 
The water damage will amount to considerable to the telephone equipment. 


All electrical apparatus of this kind should have a pilot light in the 
circuit, to indicate when the current is on. 


Explosions. 


H-9719, This explosion occurred in an ice factory, of brick and 
slate construction, in a tank used for re-cooling brine. Brine was used 
on an enclosed system, and evidently a slight leak and air lock had formed 
which gave trouble at circulating pump. Employee refilled tank with 
brine and started to test it to see if any air was left in the system, by hold- 
ing a match at petcock of otherwise sealed expansion pipe. Flame was 
drawn’ in, showing that there was vacuum present, and immediately a 
severe explosion followed, wrecking tank and causing a great deal of 
other damage. No fire ensued, however. 

The apparent cause of the explosion would indicate that hydrogen 
and probably chlorine were evolved from the brine, and became ignited 
by the match. 


S-15995. There was a slight fire in the west end of the lint room of 
a cotton mill, which was immediately followed by a dust explosion venting 
itself in the east end of lint room by blowing open a latched fire door 
opening into the basement, also blowing out half a sash in the basement, 
further passing up a stairway to motor room in first story where a tixed 
sash was blown out, together with four lights of glass in the further end 
of the room. The force of the explosion also caused a twenty-inch sheet 
iron pipe on the discharge of a fan to collapse. Lint from thirty-two 
narrow napping machines in the napping room was drawn through a 
system of sheet iron pipes at the ceiling of the cloth room below. The 
lint gathered by the collector discharged down through a pipe to the lint 
room in the basement. Five men entered the west room to clean out the 
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lint nearest the discharge of the collector, as was customary, every few 
days. They state that the lint was about three feet deep and that two 
baskets had been filled. While taking them out, fire was discovered in 
one of the baskets. 


S-15910. An explosion occurred in the cocoa cooling room. Ground 
cocoa is dropped down a six-inch pipe from the pulverizers on floor above 
and discharged into an open hopper back of a Sturtevant blower, from 
which the cocoa is blown from twelve-inch diameter tin pipes for cooling 
to a system of cyclones. Cyclones discharge heavier portions below, and 
air and lighter dust are led through twelve-inch pipes to other cyclones 
and to small cloth covered frame dust catcher in corner of room. The 
explosion was possibly caused by ignition in blower exploding cocoa 
dust. The force of the explosion opened the heavy wooden door into 
adjoining packing room, partially blew down a wooden partition, blew 
out several windows and bent some of the small sprinkler pipes. The 
only damage by fire was to the cloth on dust enclosure. The fire was 
readily extinguished by the sprinklers and chemical streams from the 
public fire department. 

After the fire, a careful investigation was made as to the cause of the 
explosion. No definite cause could be found, but tinsmiths who were 
working on tubes found a match box in one of the tubes. This might 
possibly have passed through fan, and matches being set off caused the 
explosion. 

An expert electrician also made an inspection to inquire as to the 
possibility of static electricity. Since the explosion, the room has been 
completely fitted up again; wire screens (locked on) have been placed on 
all inlets to system; all metal work has been properly grounded; and a 
large ventilating tube has been erected from top of room to the roof; 
cloth screens have been put on windows and on door so as to relieve any 
possible condition of pressure. 


Lighting. 

H-9774. A fire occurred just before closing time in a section used 
for storing bales of cotton. It was caused by a truck jarring a bale of 
cotton which was not properly set up, so that it fell over onto a lantern 
which an employee had left on the floor while he went on an errand. 
Bale was ignited, and the blaze spread very rapidly. Fire was extin- 
guished by the fire department after twenty-three bales of cotton had been 
damaged. 


S-15989. Some men were at work on changes in the engine room 
and instead of using an extension light to see into the wheel pit, one 
of the men lighted a piece of paper which he threw into the pit. In- 
stantly the grease and lint were ignited, but due to the fact that the engine 
was not in operation and consequently the belt not running, the fire was 
confined to the pit. Twenty feet of the thirty-six inch, twelve-ply rubber 
belt were damaged and had to be replaced. 
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H-9990, Fire was caused by the lower carbon holder of an arc 
lamp being jarred loose and dropping onto floor, carrying the red-hot 
carbon with it. The hot carbon ignited the lint on floor which had 
accumulated under one of the small looms used for weaving towels. 
Lower carbon holder is inserted in lamp from bottom, pushed upward 
and locked into place by giving it a slight turn. 


Construction. 


S-15886. The fire occurred from an unknown cause in a five-story 
brick building occupied by a woodworker. Rotary gong from Venturi 
meter alarm failed, due to obstruction in the strainer. As a result of 
this, the five sprinklers which opened were probably in operation some 
two or three hours. The water was heard falling in theatre building 
across street, and investigation showed that this water was coming from 
a tunnel leading to this factory. Fire in the factory was then discovered 
and the alarm sent in, although fire had been practically extinguished by 
the sprinklers. 

This is an interesting case of water damage (in theatre across street) 
due entirely to a tunnel. This tunnel was about two by two feet, sloping 
from small pit in cellar of factory to boiler room of theatre across the 
street. The factory end of it was cemented, but water leaked into it 
through loose sandy bottom, and filled boiler room so as to cover grate 
bars. 

This fire and the unnecessary water loss point out the desirability 
of frequently testing rotary gong and the necessity of thoroughly bricking 
up these tunnels. 


H-9958. This fire started from an unknown cause in a theatre of 
brick construction, having sixteen-inch walls, lath and plaster partitions 
and double wood floors laid on joist. Balcony was supported on steel 
girders protected by metal lath and plaster. There were no floor epenings 
to basement except small frame door in orchestra pit. Fire originated in 
the boiler room in front part of building. Fire department promptly 
responded and used ten streams, apparently confining the fire to boiler 
room, all attention being given to this point. No protecting lines were 
taken into the building to guard against possible spread of the flames 
which, consequently, got into the lath and plaster partitions and were 
burning fiercely under the tin roof before it was discovered that the fire 
had gone beyond the boiler room. By this time it was so smoky inside 
the building that it was impossible for the firemen to enter. The build- 
ing was totally destroyed. 

The captain of one of the companies was killed by being caught 
under a falling canopy which fell when a large portion of wall gave way. 


S-15962. Fire occurred in the wooden portion of the boiler house 
and conveyor, spreading very rapidly, due to shavings, sawdust and coal 
dust in the room. Seven hose streams were used by the mill and town 
fire department, and forty-five sprinklers opened. Fire was probably 
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caused by a live coal being carried up on conveyor. The wooden walls 
and roof of conveyor and part of boiler house was burned. There was 
some damage to belting, and one motor was damaged. 


S-15942, Fire occurred on first floor, at drying machine, of a paper 
mill. It was caused by a broken roll of paper running through drying 
machine and getting caught in scraper, becoming ignited by frictional 
electricity. The fire was discovered by an employee and the ringing of 
sprinkler alarm at local central station. The employee, after removing 
burning paper from the machine, carelessly threw it down the open hatch- 
way between basement and first floor (used for a waste paper chute) 
which caused the waste paper to take fire. The ignition of the waste 
paper caused the operation of two sprinkler heads on the first floor and 
simultaneously caused the fusible link on trap door of hatchway to operate, 
confining fire to waste paper bin at base of hatchway. Four sprinklers 
operated in waste paper bin and quickly extinguished the fire. 

One of the satisfactory features of this fire was the operation of the 
automatic trap on waste paper hatchway, for if this trap had not been 
present serious water loss might have resulted. 


Floor Openings. 

H-9786, This four-story brick building, of ordinary joist con- 
struction, with single one-inch matched floors, was occupied by a retail 
stove store which was in part devoted to the repairing and assembling of 
gas stove burners. Fire was discovered by an outsider who saw same on 
second floor. When the first firemen arrived this floor was a mass of 
flames which spread up the stairs and elevator shaft to the fourth floor, 
practically skipping the third. The third and fourth floors and roof were 
burned through and damaged so badly as to necessitate replacing them. 
Contents on all floors were badly damaged by water. 

This fire emphasizes the importance of properly trapping stairways 
and elevators, as with this protection the fire would probably have been 
confined to the floor on which it originated. 


H-9631. The large loss caused by this fire was due to the fact that 
there were no adequate cut-offs. The fire, which was small at first, 
spread up to roof timbers, through frame partition, and spread under 
roof of main foundry, practically ruining all steel roof supports. 


H-9627. Floor openings in this building were protected by trap 
doors constructed of one-inch matched boards, hinged and held open by 
fusible links. All the traps operated, and the fire was confined to the 
upper floors. The greatest loss was from water damage to stock as the 
fire department was not provided with tarpaulins. 


Spontaneous Ignition. 


H-9773. This fire occurred, apparently, from spontaneous combus- 
tion in cotton seed stored in bulk. A man across the street from the 
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plant stated that he had smelled burning wood around the plant for two 
or three days before the fire, and the superintendent looked for fire one 
evening but was unable to find the same until the roof burst into flames 
about three o’clock in the morning. Although the alarm was quickly 
turned in and the fire department, which was located nearby, responded 
promptly, the entire roof was burning fiercely upon its arrival. Judging 
from this, it would seem as if the fire had been smoldering for some time 
and that the cause must have been spontaneous combustion. 


S-15872. This fire occurred from spontaneous ignition of cotton 
cloth partly soaked with a mixture of walnut stain, japan and turpen- 
tine. Experiments with this mixture and cotton cloth indicate that it is 
very susceptible to spontaneous ignition. The mixture was tried the day 
of the fire for the first time. 

Smoking. 


S-15981. This fire occurred during the noon hour. A workman 
was sitting on top of cutting machine smoking his pipe. Beneath the 
cutting machine were stored about 100 sheets of celluloid, size twenty by 
thirty-six inches. Sparks, hot ashes or remnants of unsmoked tobacco 
from the pipe ignited the celluloid. A short distance from the machine 
were also stored from 100 to 200 more sheets of celluloid. These sheets, 
however, were not ignited. Fire was extinguished by two automatic 
sprinklers opening. 

. Miscellaneous. 


S-15887. Fire was caused by an employee forgetting to turn off gas 
on pressing iron. When firemen arrived the rubber tube connection 
between iron gas pipe and pressing iron had burned away and flame was 
shooting out of end of gas pipe. Fire started at table on which pressing 
iron rested. : 


H-9999, Short pieces of veneer were being run through roller dryer, 
and it is thought that one of the pieces did not enter the front pair of 
rollers, thus leaving the back end still between the back rollers which 
kept turning, and the friction ignited the piece. It is claimed that the 
fire spread so rapidly that the watchman while making an effort to bring 
one hose stream from inside standpipe into use was burned and had to 
abandon the same. 


S-16078. Fireman was starting up fire in the morning by using a 
light machine oil on some wood. The oil flared back and set fire toa pile 
of waste paper and wood. One sprinkler opened and extinguished the fire. 


S-16000. Fuel oil for forges was pumped from outside tanks to 
small tanks inside building. The regulation was not automatic. The 
oil was then forced by air pressure to forges. Outlets from this tank 
through bottom for oil were one inch, air passing through one-inch pipe 
from top of tank to forges. The small tank overflowed so that forge 
received oil from both pipes. This oil caught fire and flamed up, igniting 
oil-soaked shelf and other material in the immediate vicinity. 
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